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TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

Small spills of nitrate-bearing wastes. Leaks from process waste .lines. Possible low I level radioactive wastes, with nitrates. 
Waste Spills Outside of Building 123 

_ _ _ _ _ _ _ _ _ _  ~ ~~ 

Fuel Oil Tank East of Building 452 

North Area Radioactive Site, Building 
444 

No. 6 fuel oil spills and leaks. 

Leak of spills from laundry operations, levels of radioactivity in soils range from 1.8~10' 
to  5.2~10' disintegrations per minute per kilogram. Contaminants include depleted 
uranium, enriched uranium, beryllium, end solvents. 

Laundry dock, storage area for off site shipment by train. Low level radioactive 
contamination from uranium. 

Spill of 3 5  percent hydrogen peroxide. 

, 

Building 551 Radioactive Site 

Waste Peroxide Drum Burial, Chemical 
Storage Area East of Buildino 551 

~ ~~ ~ ~ 

Solvent Burning Ground East of Building 
335 

Valve Vault West of Building 552 

Caustic Leak Southeast Corner of 
Building 443 

Hydrogen Peroxide Spill Near the 
Intersection of Fifth Street and Central 
Avenue. 

~ ~~ ~~ ~~ 

Scrap Metal Site Located West of 
Building 559 

Radioactive Site 700 Area Site No. 1, 
Building 776 Gas Bottle Dock 

Radioactive Site Building 3 3 4  Parking 
Lot 

~ ~ ~ ~ ~~ ~~ 

Diesel fuel end gasoline burned and extinguished for training purposes, magnesium may 
also be present. Waste solvents may also have been present. 

Pipe leak - uranium nitrate, plutonium, americium, chloride and sulfate, and oakite. 

A 1,500-gallon sodium hydroxide spill. 

Two 55-gallon drums of 3 5  percent hydrogen peroxide fell from a pallet. 

Originally a low priority site classified under OU16. Scrap metal was reportedly buried 
in this area in the last 1950s and early 1980s. 

Explosion which released plutonium. 

Contaminated soil pile- subsequently removed. Prior to removal soil samples were 3 to 
704 disintegrations per minute per gram. 
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TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

14 180 Radioactive Site Building 444 Perking 
Lot 

Storage area for punctured or leaking waste drums end boxes. Uranium, plutonium, 
PCBs, tetrachloroethylene, carbon disulfide, end 1,l.l -trichloroethene. 

14 

14 

14 

14 

14 

Page 10 of 10 

161 Radioactive Site Area West of Building Punctured or leeking drums end boxes. Americium-241, plutonium, uranium, hydraulic 
664 r oil, tetrachloroethylene. and other volatile organics. 

162 Radioactive Site 700 Area Site No. 2 
South of Building 771 

Radioactive Site 800 Area, No. 2. 
Concrete Slab, Northwest Building 881 

Radioactive Site 800 Area, Site No. 2 
Building 886  Spills 

Radioactive Site 800 Area Site No. 2 
Buildings 889 Storage 

Unknown source - volatile organics, radionuclides, beryllium, iron, chromium, 
hexavalent chromium, nitric acid, hydrochloric acid, end fluoride. 

Storage of e plutonium-contaminated dab. 164.1 

164.2 Spills os s result of movement of contaminated equipment end other sctivitiee. 
Accumulated groundwater in pit Is likely ureniumconteminated. 

Decontamination facility for uranium contaminated equipment. 164.3 
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EG&G ROCKY FLATS PLANT 
Industrial Area. Operable Units 

Integrated Field Sampling Plan 

Manual : RFP/ERM-94M)o20 
Section: 2 (Rev. 1) 
Page: 12 of 52 
Effective Date: 4/25/94 
Oreanizat ion: Environmental Management 

all of the Integrated OUs. Plate 1 provides a graphic illustration of the respective IHSSs in each 

OU in the industrial area of RFP. 

The following is a brief description of the individual Integrated OUs. 

2.1.1 OUS - 700 Area 

The 700 Area is located in the north-central portion of RFP (Plate 1). It is bounded on the north 

by the buffer zone, on the east by the Solar Evaporation Ponds, on the southeast by the 900 

Area, on the south by the 800 Area, and on the west by the 500 Area. OU8 consists of 24 

IHSSs. At most OU8 sites, the nature of the contamination is not specifically known (Table 2- 

1). 
/ 

2.1.2 OU9 - Original Process Waste Lines 

OU9 is the original process waste line (OPWL), which consists of a network of pipelines and 

tanks extending throughout much of the RFP complex (Plate 1). The OPWL comprises 35,000 
feet of underground pipelines and 39 tank locations, and was used to temporarily store and 

transport process wastes before onsite treatment and discharge. 

2.1.3 OUlO - Other Outside Closures 

OUlO consists of 15 IHSSs: four large surface storage areas, four drum storage areas, three 

former aboveground tank locations, two locations of former cargo containers with drums, one 

former location of a combined drum surface storage and cargo container area, and one 

underground storage tank Fable 2-1 and Plate 1). 

DRAPT 
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Organization: Environmental Management 
~ 

2.1.4 OU12 - 400/800 Area 

OU12 consists of 10 MSSs that can be categorized by type and size: two are small loading 

docks, two are backfilled ponds used to impound cooling tower water, two are fiberglass areas, 

one has a varied history, two are acid spill areas, and the remaining one is a storage yard (Table 

2-1 and Plate 1). 

2.1.5 OU13 - 100 A m  

OU13 consists of 14 IHSSs and is characterized by three chemical storage sites, one oil bum pit, 

one lithium metal destruction site, waste spills, fuel oil spills and leaks, two radioactive sites, 

one waste peroxide drum disposal, one solvent burning ground, a valve vault, a caustic leak, and 

a hydrogen peroxide spill (Table 2-1 and Plate 1). 

2.1.6 OU14 - Radioactive Sites. 

OU14 consists of eight MSSs contaminated with the radioac 

plutonium (Table 2-1 and Plate 1). 

2.2 SAMPLING RATIONALE 

ive constituents of uranium or 

The site history and available environmental data that was previously collected at each MSS 
were used to develop sampling strategies for each site investigation. Limited environmental data 

have been collected for OUs 10, 13, and 14. No previous data are available for OUs 8, 9, and 

12. Historical information presented in the HRR (DOE 1992a) provides general indications 

concerning the types of chemical or radioactive compounds that may be anticipated at individual 
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Organization: Environmental Management 

IHSSs. Soil contamination could have resulted from historical spills, releases to the air, storage 

of material, or ponding of liquids at most of these sites. Asphalt paving, concrete, or soil 

regrading O C C U K ~ ~  af'ter many of the reported spills or incidents, removing visible evidence of 

spills or possible releases. 

The RFI/RI Work Plans for each Integrated OU detail the respective IHSSs and the rationale for 

the proposed environmental media sample collection. Given the variable natures of the OUs and 

their diverse histories, sampling programs have been designed to be MSS-specific. The 

sampling rationale has been developed to allow for a systematic investigation of potentially 

contaminated media at each MSS. In general, the following non-intrusive sampling activities 

will be conducted for the Integrated OUs at some or all of the IHSSs: 

Historical information and previous sampling data will be evaluated for those IHSSs 
where potential sources of contamination are not known. 

Surface radiation surveys will be performed at specific IHSSs to measure and document 

the presence and character of surfical radionuclide contamination. The surveys will be 

performed using high purity germanium (HPGe) and sodium iodide (Nd) detectors. 

Surface water and sediment sampling of the storm and sanitary sewer systems will be 

performed to provide information for a given IHSS as a potential source of contaminants. 

Concrete and asphalt sampling will be performed at those IHSSs of anomalous 

radionuclide surface activity identified by the HPGe and NaI probe surveys. 

' DRAIT 
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Soil gas samples will be collected, extracted, and analyzed in the field for suspected 

volatile organic compound (VOC) contamination in specific IHSSs. 

Tank and pipeline inspections will be conducted for appropriate IHSSs based on the 

condition of these structures and the presence of residual product or waste materials. 

Surface soil sampling will be collected to determine contaminant variability. 

Vertical soil profile samples will be collected as a component of the HPGe survey. 

These samples will assist in the determination of the vertical extent of radionuclide 
contamination. 

Surface geophysical surveys will be conducted to aid in locating underground utilities and 

structures. 

Environmental samples will be collected to achieve the DQOs discussed in Section 2.4. A more 

detailed description of the activities listed above for each IHSS and their application to the 
Integrated OUs is provided in Section 3.0. 

In the event that the radiation surveys, surfical soil and sediment sampling, and soil-gas results 

indicate that none of the media sampled are contaminated, then further sampling activities may 
not be necessary at these locations. Conversely, if contaminated media are detected during the 

performance of any of the nonintrusive investigations, additional intrusive investigative activities 

will be conducted for each IHSS during the next stage of investigations as proposed in the 

respective RFI/RI Work Plans. The objectives of the intrusive activities include further 

characterizing the contaminated material and defining the extent of contamination detected during 
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the nonhtrusive sampling activities. If required, a separate Integrated FSP may be prepared to 

address the coordination of intrusive sampling activities for the Integrated OUs. 

The results of the nonintrusive activities will be summarized in a technical memorandum for 

each OU and submitted to EG&G, DOE, and the appropriate regulatory agencies for review. 

The memorandum will summarize both background and collected data used to determine the 

extent to which the RFURI objectives have been fulfilled. The memorandum will also present 

the quantities and concentrations of specific constituents at each MSS, the potential transport 

mechanism, and the expected fate of each contaminant in the environment. The technical 

memorandum will also propose the anticipated intrusive data collection activities necessary to 

support the risk assessment and feasibility studies. Where appropriate, recommendations for 

changes in the work plan-specific investigations will be proposed in the technical memorandum. 

2.3 COMPARISON OF OPERABLE UNIT ANALYTICAL RATIONALE 

To fulfill the objectives of this report, the references and databases used to select the analytical 

suite proposed for each IHSS (by OU) were reviewed to determine whether the rationale used 

to select the respective analytes were consistent for each OU. After completion of this study, 

it was determined that the rationale used to select the analytes of concern specified in the 

Integrated OU Work Plans was consistent. The IHSS-specific analyte selection proposed in the 

respective work plans took into account the following considerations: 

e The operating history of the MSS suggests a strong probability that contaminants were 

released into the environment. 

e The physical and chemical properties of the contaminant suggest that the contaminant is 

persistent once it has been released into the environment. 
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The principal contaminants of concern used to select the analytical suite were taken from 

Attachment 2, Table 5 ,  and Attachment 4 of the IAG and are discussed in the HRR. 

Rocky Flats Environmental Data System P E D S )  analytical data monitoring surface 

water, soil, groundwater, and air data that are applicable to the Integrated OUs indicate 

the presence of contaminants in quantities above the maximum background concentrations 

for RFP. 

2.4 COMPARISON OF DATA QUALITY OBJECTIVES 

The primary objective of the RFI/N is to collect sufficient data specific to each IHSS so that 

the degree of the potential risks to human health and the environment can be evaluated. Once 

the potential risks have been identified as warranting remedial action, the data collected during 

this effort will be used to develop and screen the appropriate remedial measures to mitigate the 

risks to acceptable levels. DQOs are established to define the required data to make these 

decisions and to ensure that the data are of sufficient quantity and quality. 

DQOs have been developed for each Integrated OU and are detailed in the respective RFI/RI 

Work Plans for the Integrated OUs. A copy of the DQO tables from each OU Work Plan is 

included in Appendix A. Although each work plan contains the basic requirements for DQOs, 

they are not presented in a consistent format. In an kffort to integrate D Q O ~  for the Integrated 

OUs, DQOs have been summarized in one format using six categories (1) Establish the Presence 

or Absence of Contamination, (2) Characterize the Environmental Setting, (3) Characterize the 

Nature and Extent of Contamination, (4) Assess Fate and Transport, (5) Assess Risk to Human 

Health and Environment, and (6) Identify Remedial Measures. A seventh category, 

Characterization of Hazard, was added for OU 9 because of the preliminary nature of the 

DRAPT 
Rccycled 

314) 1-70 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

EG&G ROCKY FLATS PLANT Manual: RFP/ERM-94-O0020 
2 (Rev. 1) Industrial Area Operable Units Section: 

Page: 18 of 52 
Integrated Field Sampling Plan Effective Date: ' 4/25/94 

Organization: Environmental Management 

investigation at this OU. Data requirements for the other categories will be identified for OU 

9 as the investigation progresses. 

Table 2-2 presents the comprehensive DQO requirements. As work proceeds and new data are 

generated, DQOs for all of the Integrated OUs will be evaluated for consistency and overlap to 
ensure that a comprehensive, integrated approach is followed for subsequent stages of the 

RVRFI. For instance, under the category Assess Fate and Transport of Contaminants, soil 

physical parameters such as grain size, total organic carbon, etc. are listed as DQOs at OUs 8 

and 10. These data may also, at a later date, be identified as a requirement for other OUs. 

2.5 COMPARISON OF QUALITY ASSURANCE/QUALITY CONTROL 
CONSISTENCY 

When comparing the QA/QC requirements among the RFI/RI Work Plans for the Integrated 

OUs, only one conflict was identified. The field duplicate samples for OU 10 were identified 

as one in 10; however, the other work plans and the site-wide Quality Assurance Project Plan 

(QAPjP) (EG&G 1991) identify the requirement as one in 20. For this document, the site-wide 

QAPjP was considered the overriding document. Therefore, all field duplicates will be collected 
at a minimum of one in 20. 

2.6 IDENTIFICATION OF SAMPLE AREA OVERLAP AND RECOMMENDATIONS 

In an effort to minimize redundancy among the field sampling efforts conducted during the 

nonintrusive sampling activities, the FSP portions of the Integrated OU Work Plans were 

reviewed and compared to identify any overlapping sample areas. The sample activity and 

locations of the nonintrusive sampling activities proposed within areas of geographically 

overlapping OUs (Plate 1) were reviewed and redundant sampling locations identified. Tables 

2-3 through 2-7 contain a summary of this analysis by OU with associated recommendations 

regarding these overlapping sample areas. 



TABLE 2-2 
INTEGRATED OPERABLE UNITS 

SUMMARY OF DQOs FOR OUs 8,9,10,12,13, and 14 
ROCKY FLATS PLANT 

Characterization of hazard 8,g Data Compilation Conplie and r w i m  doamante. 

B Conduct intaniewr ' Interview RFP perronnd. 

Eetablieh the presenoe or 
abeence of contaminante 

Surficid r d  

8, 10. 12, 13. 14 

8. 10. 12, 13. 14 

8. 10 Surface watedtedimmt 

8, 12, 13 Arphdtlconaate 

8 Vadore zona 

Subwrfece roil 

Groundwater 

For rpacified IHSSI, d u c t  HPGJNal wrveyr 
and ro i i er  rurvsy. cdlact wrfece .oil 
ramplar. wbwrfece roil rarrples. 
groundwater raplor .  
~ r f a c e  wet- and redinvnt. a d  asphdt 
rarrpler. 01 necasaary. 

ITl0 

~ ~ ~ 

Soil rempler of tent Collect information on potmtid ratassea and 
inspections, panwra  tests contaminmts from tak r .  I 

Reridua ramplaalptoduct 
rsmplsr 

Tenk wipe rerspler 

Soil rampler nrar t a k a  

Collect liquid or dudga for chenicd andydr. 

Cdect radiotion data. 

Cdact  information on potatid relaasor and 
contaminatr from take. 

NA 

NA 

I for Nd, 
fl for HPGa rodislion 

.uNY 
N for nonradiotion, 

V for radiation 

N, I 

N 

n 

N. V for radiotion 

FOCVI fid 

activities. 

Foara fidd 

dv i t i ee .  

inVeItiQOtiOll 

invertigation 

Contaminant 
IOUTC. and 
mrltimsdie 
charactahation 

~~ 

Source 
characterization 

Source 
characterizetion 

Source 
chwecteiimtion 

Soutce 
chractwizotion 
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~ Water-levd data 

TABLE 2-2 
INTEGRATED OPERABLE UNITS 

SUMMARY OF DQOs FOR OUs 8,9,1O,lZ, 13, and 1 4  
ROCKY FLATS PLANT 

Charauterize the 
environmental mtt ing of each 
IHSS 

Subsurface stetigraphy 
end characteristics of 
subsurface materials 

8. 10. 12. 13. 14  Qeologic description I hi ad 
wbwrfaco 
chrsctaizotion 

Evduate applicability of exking data from 
adjoining IHSSa. drill borehdea. ad log 
aubaurface matsrida. 

Water level data from rxioting wella. 
pis la rwtaa .  snd nsw(v matdled borehdea. 

8. 10. 12. 13, 14  I GubSUrfOCO 
chaasterkotion 

Aquifa 
chasctaization 

Evdunte applicability of new aquifr data from 
adjoining Oua. 

I Water-level data ad aquifr 
teat1 

8. 10. 12. 13, 14  

Depth to  groundwater 

Groundwater f low 
regime 

Vadose water f low 
regime 

8, 12. 13 Soil roiature data md m i x  
potentid measursrrrmt 

Evaluate applicabiky of new vadoaa zona data 
from STP vdoaa cheecteriietion. 

h) 
0 

0, 
ul 
h) 

I Sarrcdedl . 
chaoctrirnlion 

Soil moiature levela md d x  
potantid maasuromenta 

Inatall tenaiometere or aquivdmt .t d e e t  
IHSSa. 

10 I 

Characterize the nature and 
extent of oontamination 

8. 10, 12, 13 Suhurfece water. aut, ' 

data 
vdoae. and groundwata 

For apecifid IHSS, conduct HffieMd nnd 
aoil-gea w r v y a .  collect wrface aut. 
aubwrfece aoil. groundwater, aurface water. 
a d i m t .  nnd eaphdt earplea, n nuoaasry. 

II for Hff ie  redistion 
*uNWy. 

IV'for nonradiation. 
V for radiation 

Site 
chUactriration. 
Evaluation for 
r m i d  
dtanotivrr. 

nrearmsnt. 
R8k 

Affected media including 
location, concentration, 
type, physical state, and 
quantity of 
contaminants 

Geophyaicd data 14 Conduct borehole d e e a c e  geophyaicd 
aurvy. at appropriate IHSSa. 

(3, 
Peon 2 of 3 
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TABLE 2-2 
INTEGRATED OPERABLE UNITS 

SUMMARY OF DQOs FOR OUs 8,9,10,12,13, and 14 
ROCKY FLATS PLANT 

I 

Asaess fate and transport of 
oontnminanto 

I .l'O 

12, 13 

14  

Assess risk to human health 
and environment 

8.8,lO. 12. 13, 14 

Identify applimble remedial 8. 9, 10. 12. 13, 14 

measures 

HPGe - high purity germanium , 

IHSS - individual hazard substonce sitar 
NA = not applicable 
N d  = sodium iodide 
ou - operable unit 

Surface wsterlredimsnt, su i  Leschability tests. Ma t e n d m a ,  wrfece I - I11 
aquifer charecteri.tics 

Soil phywcd p r a n v t r s  

water. and groundwata conditions. 

TOC, pH. grdn *he, bulk density, soil moisture 
content. 

I I TOC. pornwability test. porodfy, m i a r e  
content. dove endvsis. I Soil phydcd p ~ s m r t a s  

Soil md 'aquifer physical 

Surface watalsedinwnt 
paranatre 

Evaluate .pplicsbilty of now quifar data from 
adjoining OUs and v d o u  tone date from 
STP vdose chsracterhstion. 

I 

Surfiaal soil phvsiul 
properties 

I I Synthesis of RFUW date. I 
Syntheus of WRI date. 1 

Trestebility. bench scale 
Collect d aatvze  pretreatment samples to 

detamine effectiveness of dtsmatives. 

RFI - remedial field investigation 
RI - remedial investigation 
STP - sewage treatment plant 
TOC - total orgenic compound 

Ridc n s e s m t  

Ridc 
n s e s m t .  
Site 
haactarkation. 

Evduation of 
remedial 
altanetives 

Risk e s s e s m t  

Evduetion of 
rmdid 
dtan.tivn 

Evduation of 
r m d i d  
dtanativer 
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TABLE 2-3 

SUMMARY OF GEOGRAPHICALLY 

OPERABLE UNIT 8 
OVERLAPPING IHSSs 

ROCKY FLATS PLANT 

,OVERLAPPING 
NONINTRUSIVE 

SAMPLE ACTIVITY 

RECOMMENDATIONS 
(FOR OVERLAPPING AREAS ONLY) GEOGRAPHICALLY 

OVERLAPPING OUAHSSs 
CASE 

NUMBER 
1 OU8, 172 and OU13, 190 None Conduct sampling for each IHSS as 

described in respective Work Plans. 

Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

2 Radiation Survey OU8, 172 and OU13, 117.3 

3 OU8, 172 and OU13, 152 None Conduct sampling for each IHSS as 
described in respective Work Plans. 

4 OU8, 172 and OU13, 186 Radiation Survey Radiation surveys for both IHSSS 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

5 OU8, all IHSS and OU9 
Pipelines 

Radiation Survey Use OU8 radiation survey results to 
assist scoping the OU9 radiation 
surveys. 

6 OU8,150.2 and OU14, 162 Radiation Survey Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

7 OU8,172 and OU14, 162 Radiation Survey Radiation surveys for both IHSSs- 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

8 OU8, 172 and OU8, 150.2 
and 150.1 

Radiation Survey Radiation surveys.for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 
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TABLE 2 4  

OU10,208 and OU12, 157.2 

SUMMARY OF GEOGRAPHICALLY 

OPERABLE UNIT 10 
OVERLAPPING IHSSs 

ROCKY FLATS PLANT 

I 
GEOGRAPHICALLY 

OVERLAPPING OUAHSSs 

OUlO, 176 and OU9 Pipeline 

2 OUlO, 129 and OU13, 190 

OUlO, 129 and OU12, 187 3 

4 OUlO, 170 and OUlO 174 a, b 

5 OUlO, 205 and OU12, 157.2 

OU10,207 and OU12, 157.2 6 1  
OUlO, 182 and OU12, 157.2 I 

OVERLAPPING 
NONINTRUSIVE 

SAMPLE ACTIVITV 

Radiation Survey 

None 

None 

Radiation Survey 
Soil Gas Survey 
Surface Soil Sampling 

Surface Soil Sampling 

None 

None 

Soil Gas Survey 

(win) \wpWatsWsoglO 23 of 52 

RECOMMENDATIONS 
(FOR OVERLAPPING AREAS ONLY) 

Use results from IHSS 176 to assist 
scoping radiation surveys for OU9. 

Conduct sampling for each IHSS as 
proposed in respective Work Plans. 

Conduct sampling for each IHSS as 
proposed in respective Work Plans. 

Work Plan has accounted for sample 
area overlap. No changes to Work 
Plan are recommended. 

Surface soil sampling for IHSS 205 
is dependent on visual inspection. 
Therefore, no changes to Work Plan 
are recommended. 

Conduct sampling for each IHSS as 
proposed in respective Work Plans. 

Conduct sampling for each IHSS as 
proposed in respective Work Plans. 

Delete soil-gas survey points from 
OU12, IHSS 157.2 soil gas survey. 
Use results from IHSS 182 (Figure 2- 
1). 
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OU12, 157.2 and OU14, 161 

TABLE 2-5 

SUMMARY OF GEOGRAPHICALLY 

OPERABLE UNIT 12 
ROCKY FLATS PLANT . 

OVERLAPPING IHSSs 

None 

OU12, 157.2 and OU12, 189 None 

OU12, 157.2 and OU12,120.2 None 

OU12, 157.2 and OU12,-116.2 None 

RECOMMENDATIONS 
(FOR OVERLAPPING AREAS ONLY) CASE 

NUMBER 
EOGRAPHICAL 

OVERLAPPING OUAHSSs SAMPLE ACTIVITV 

1 Delete two soil gas survey points from 
northeast corner of IHSS 161 soil gas 
survey grid (Figure 2-2). Use results 
from IHSS 120.2. 

2 Conduct sampling for each IHSS as 
described in respective Work Plans. 

OU12, 187 and OU10, 129 

3 Surface soil sample location for IHSS 
205 is dependent on visual inspection. 
Therefore, no changes recommended. 

Conduct sampling for each IHSS as 
described in respective Work Plans. 

Conduct sampling for each IHSS as 
described in respective Work Plans. 

4 OU12,157.2 and OUlO, 207 None 

5 OU12,157.2 and OU10,208 

6 Delete soil gas survey point in IHSS 
157.2 from OU12 soil gas survey (Figure 
2-1). Use results from IHSS 182. 

7 OU12,187 and OU13, 157.1 I None Conduct sampling for each IHSS as 
described in respective Work Plans. 

8 Conduct sampling for each IHSS as 
described in respective Work Plans. 

9 OU12, 157.2 and OU12, 136.2 None I Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

10 Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

11 Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

12 OU12, 157.2 and OU12,116.1 None I Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

13 OU12, 157.2 and OU12, 136.1 None I Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

14 Conduct sampling for each IHSS as 
described in OU12 Work Plans. 

15 I None 
OU12, 187 and OU13, 190 Conduct sampling for each IHSS as 

described in respective Work Plans. 
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TABLE 2-6 

SUMMARY OF GEOGRAPHICALLY 
OVERLAPPING IHSSs 
OPERABLE UNIT 13 
ROCKY FLATS PLANT 

(FOR OVERLAPPING AREAS ONLY) 

None 1 OU13, 190 and OU8,172 Conduct sampling for each IHSS as 
described in respective Work Plans. 

Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

~ 

Radiation Survey 2 OU13, 117.3 and OU8, 172 

3 OU13, 1.17.3 and OU13, 190 None Conduct sampling for each IHSS as 
described in respective Work Plan. 

4 OU13, 152 and OU13, 190 None Conduct sampling for each IHSS as 
described in respective Work Plan. 

5 OU13, 190 and OU14, 162 None Conduct sampling for each IHSS as 
described in respective Work Plan. 

6 OU13, 190 and OU9 Pipeline None Conduct sampling for each IHSS as 
described in respective Work Plans. 

7 OU13, 152 and OU13, 190 None Conduct sampling for each IHSS as 
described in respective Work Plans. 

Conduct sampling for each IHSS as. 
described in respective Work Plans. 

8 DU13,152 and OU8,172 None 

9 3U13, 190 and OU8, 172 None Conduct sampling as proposed in 
respective Work Plans. 

10 3U13,190 and OU13,157.1 None Conduct sampling for each IHSS as 
described in respective Work Plans. 

Conduct sampling for each IHSS as 
described in respective Work Plans. 

11 3U13,190 and OU13,191 None 

12 3U13,190 and OUlO, 129 None Conduct sampling for each IHSS as 
described in respective Work Plans. 
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OVERLAPPING 
NONINTRUSIVE 

SAMPLE ACTIVITY 

TABLE 2-6 (continued) 

RECOMMENDATIONS 
(FOR OVERLAPPING AREAS ONLY) 

SUMMARY OF GEOGRAPHICALLY 

OPERABLE UNIT 13 
ROCKY FIATS PLANT 

OVERLAPPING IHSSs 

13 

CASE 
NUMBER 

OU13, 186 and OUB, 172 

GEOGRAPHICALLY 
OVERLAPPING OUAHSSs 

14 OU13, 186 and OU14, 156.1 

16 

OU13, 186 and OU13, 117.1 
l5 I 

OU13, 186 and OU13, 197 

Soil Gas Survey 
qadiation Survey 

qadiation Survey 

\lone 

17 

No changes recommended. Work-- 
Plan sampling activities account for 
IHSS overlap. 

Use results from IHSS 148 radiation 
survey to supplement the scoping for 
OU9 radiation surveys. 

Conduct sampling as proposed in 
respective Work Plans. 

OU13, 117.1 and OU13,197 

20 

18 1 OU13, 117.2 and OU13,169 

OU13, 148 and OU9 Pipeline 

OU13, 128 and OU13, 171 

l9 I 
OU13, 157.1 and OU12,187 , 

(win) \wpVlatsU4sogl3 

have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

Radiation Survey 

Soil Gas Survey 
Radiation Survey 

None 

None 

Soil gas survey will be conducted 
under IHSS 117.1 in overlapping 
area. Radiation surveys for both 
IHSSs have been completed. 
Overlapping sample locations have 
been minimized by the 
subcontractor. No further 
recommendations provided at this 
time. 

Conduct sampling as proposed in 
respective Work Plans. 

Since CDH and EPA have requested 
sampling activities be coordinated 
with IHSS 117.1, no changes to 
OU13 Work Plan are recommended. 

None No sample activities proposed for I IHSS 169. 
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TABLE 2-7 

SUMMARY OF GEOGRAPHICALLY 

OPERABLE UNIT' 14 
ROCKY FIATS PLANT 

OVERLAPPING IHSSs 

OVERLAPPING 
NONINTRUSIVE 

SAMPLE ACTIVITY 

RECOMMENDATIONS 
(FOR OVERLAPPING AREAS ONLY) CASE 

NUMBER 
GEOGRAPHICALLY 

OVERLAPPING OU/IHSSs 

OU14, 162 and OUB, 172 Radiation Survey Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

1 

2 OU14 IHSS and OU9 
Pipelines 

Radiation Surveys Use results from OU14 radiation 
surveys to  assist in scoping the 
radiation surveys related to OU9. 

3 OU14,162 and OU8,150.2 Radiation Survey Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. 

Conduct sampling as proposed in 
respective Work Plans. 

Radiation surveys for both IHSSs 
have been completed. Overlapping 
sample locations have been 
minimized. No further 
recommendations provided at this 
time. . 

Conduct sampling as proposed in 
respective Work Plans. 

I 
I 
I 
I 
I 
I 
I 
I 
I 

4 OU14, 162 and OU13,190 None 

5 OU14,156.1 and OU13,186 Radiation Survey 

6 OU14, 161 and OU12, 157.2 None 

7 OU14, 161 and OU12, 120.2 Soil Gas Sampling Delete 2 soil gas survey points from 
northeast corner of IHSS 161 soil 
gas survey grid (Figure 2-2). Use 
results from IHSS 120.2. 

Use results from IHSS 162 radiation 
survey to assist in scoping the 
radiation surveys proposed under 
ou9. 

8 OU14, 162 and OU9,123.2 
(formerly OUB, 150.5) 

Radiation Survey 
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IHSS 120.2 

BEtldtv Number 

Radiation Survey !see nc 
Asphalt (flg.) 3 

Depth Proflle (flg.) 1 

Surflclal Solls 11 

11 

(254 grid) 
SECURED 
AREA Son Gas 

Son Screenlng 6 
Ground Water Screenlng 3 

Temporary Well Polnts 3 
2 . . I . . .  . . . . . . . . . .  

1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  

I 
, , 

/"'. . . . . . .  w'.- 0 . . . . .  0...1@.....@4 
. . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . .  / .A. .......... 
. IHSS 120.2. . . . . .  I . E l . '  

EXPLANAT ION 0 0 

SURFlClAL SOIL - - IHSS BOUNDARY SAMPLING LOCATION 

DRAINAGE -...- SOIL GAS SURVEY 
LOCAT JON 
SOIL BORING LOCATION 
(TENTATIVE) 

\ 

\ 

0 

0 

t---- 
.LIHSS 161 Son Gas Survey should 

delete these two survey palnts. 

NOTE LOCATION OF PHYSICAL SITE 
FEATURES ARE APPROXIMATE 

PREPARED FOR 
U.S. DEPARTMENT OF ENERGY 1 

ROCKY FLATS PUNTS 
GOLDEN, COLORADO . 

PROPOSED SOIL GAS SURVEY u 'OIL OR GRAVEL * POINTS FOR I H S S  #l6l FIGURE 2-2 
RAILROAD - IHSS 161 SOIL GAS 

SURVEY BOUNDARY - FENCE 
25 50 FEET - IHSS 120.2 AND IHSS 161 

OVERLAPPING SAMPLE AREA 

29 of 52 



I 
I 
I 

~I 
I 
I 
I 
I 
I 
a 
i 
I 
I 
1 
I 
1 
1 
I 

,I 

EG&G ROCKY FLATS PLANT Manual: RFPERM-94-20 
Industrial Area Operable Units Section: 2 (Rev. 1) 

Page: 30 of 52 
Integrated Field Sampling Plan Effective Date: 4/25/94 

Organization: Environmental Management 

An overlapping sampling activity was identified as a common field sampling effort proposed 

within the same area shared by two separate IHSSs. The overlapping sampling effort shared a 

common media (e.g., soil gas), similar sample location spacings, and similar proposed analytical 

suite. The most common overlapping sampling activities identified during this analysis included 

surface radiation surveys and soil-gas surveys. Nonintrusive sampling activities such as surface 

waterlsediment sampling, surface soil sampling, and vertical soil profiling were not found to 

overlap with other IHSS sample locations during this evaluation. 

Of the common overlapping sampling activities (e.g. soil gas and surface radiological surveys), 

no changes have been proposed for the surface radiation surveys proposed at the Integrated OU 

IHSSs. At the time the draft version of this report was prepared, the surface radiological 

surveys have been performed for all of the Integrated OUs except OU9. The surface 

radiological surveys were performed by EG&G in such a manner as to significantly reduce the 

overlapping sample areas, thus minimizing the data redundancy among overlapping IHSSs. The 

results of these surveys will be used to assist the scope of the radiation surveys to be proposed 

for the OU9 IHSSs. As a result, the changes recommended in Tables 2-3 through 2-7 focus on 
redundant soil-gas survey locations. Figures 2-1 and 2-2 illustrate the recommended changes 

discussed in these tables. 

2.7 EVALUATION OF PROPOSED ANALYTICAL PARAMETERS FOR ADJACENT 

IHSSS 

In an effort to fully integrate the industrial area OUs, an evaluation of combining analytical 

suites for adjacent nonintrusive sampling activities was conducted. The objective of combining 

the analytical suites for the common and adjacent sampling activities was twofold: (1) collect 

data from adjacent IHSSs (e.g., located within 100 feet of other IHSSs) during Phase I RFI/FU 
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RCCyCkd 



I 
I 
I 
I 

EG&G ROCKY FLATS PLANT Manual: RFPERM-9440020 
2 (Rev. 1) Industrial Area Operable Units Section: 

Page: 31 of 52 
Integrated Field Sampling Plan Effective Date: 4/25/94 

Organization: Environmental Management 

sampling activities to assist in scoping the work to be performed during the Phase II intrusive 

activities, and (2) to assist in the contaminant transport analysis for the respective IHSSs. 

This "adjacent analysis" was conducted by first identifying all IHSSs located within 100 feet of 

each other (Plate 1). The nonintrusive sampling activities proposed for the respective IHSSs 
were then evaluated to determine whether common sampling activities are to be conducted for 

these adjacent IHSSs. For example, if adjacent IHSSs contain proposed surface soil sampling 

locations located within 100 feet of each other, then the analytical suite proposed for each IHHS 
would be combined to form one common analytical suite to be conducted on all surface soil 

samples collected within the adjacent IHSSs. This adjacent analysis was performed for all 

nonintrusive sampling activities proposed for the Integrated OUs. 

Results of this adjacent analysis found that recommendations regarding the combination of 
analytical suites could only be applied to adjacent surface soil sample locations. Other 
nonintrusive sampling activities such as soil-gas surveys and surface waterlsediment sampling 

locations that were adjacent to each other already share common analytical suites. For example, 

the surface waterlsediment sampling locations proposed for OU12 at IHSSs 116.2, 136.2, and 

157.2 are to be analyzed for a common analytical suite (volatile organics, radionuclides, metals, 

and polycholorinated biphenyls PCBs]). Surface radiation surveys also shared common 

analytical parameters. Therefore, the adjacent analysis applies only to adjacent surface soil 

samples located among the Integrated OUs. Table 2-8 and Figures 2-3 through 2-18 summarize 

the adjacent analysis recommendations for these surface soil samples. 
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TABLE 2-8 

ADJACENT OUIIHSS WITH 
PROPOSED ANALYTICAL SUITE 

I 
I 
I 
I 
I 
'I 

ANALYTICAL RECOMMENDATIONS FOR ADJACENT 
SURFACE SOIL SAMPLE LOCATIONS 

I 
1 
,I 
I 
I 
I 
I 
I 

IHSS 135 
Total chromium 
Tritium 
IHSS 151 
TPH-diesel 

. . . . . . . . . . . . . . . . . . . . 

IHSS 151 
TPH-diesel 

IHSS 138 
Total chromium 

IHSS 144(N) 
Samples 
collected east of 
Bldg. 701 
IHSS 139.1(S) 
PH 

IHSS 139.1 (N) 
PH 

Tanks T-2 and 
T-3 
TAL Metals 
VOAs 
Semi-VOAs 
Radionuclide 
PCB 

Tank T-7 
TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 
PCB 
Pesticide 
Herbicide 

IHSS 206 
TAL metals 
Tritium 
IHSS 206 
TAL metals 
Tritium 

IHSS 135 
. . . . . . . . . . . . . . . . . 

Total chromium 
Tritium 
IHSS 150.6 and 
150.8 
TAL metals 
S e m I-VOA 
IHSS 139.2 
IHSS 139.1(S) 

IHSS 137- 
Total chromium 

IHSS 163.1 
TPH 
TAL metals 
Nitrate 

IHSS 157.20 
Lab HPGe 

IHSS 162 
Radionuclide 

135 instead of only for total chromium. 

Add TPH-diesel analysis to IHSS 206. Add TAL metal and tritium 
analyses to IHSS 151. 

analyses to IHSS 151. 

Add semi-volatile analyses to IHSS 138. Test for TAL metals instead of 
total chromium at IHSS 138. 

For all surface soil samples collected in these areas, conduct pH, semi- 
VOA, TAL metals, and nitrate analyses (Figure 2-3). 

Add total chromium analysis to IHSS 139.1(S). Add pH analysis to IHSS 
137 surface soil samples collected within 100 feet of IHSS 139.1 (S) 

analyses to IHSS 139.1 (N). 

Add PCB analysis for IHSS 157.2 surface soil samples collected within 
100 feet of tanks T-2 and T-3 (Figure 2-4). Add volatile and semi-volatile 
analyses to same samples at IHSS157.2 if samples are collected 
beneath paved areas. 

Add volatile, TAL metals, semi-volatile, PCBs, herbicide and pesticide 
analyses for IHSS 162 surface soil samples collected within 100 feet of 
tank T-7 (Figure 2-5 ). 
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TABLE 2 8  (continued) 

ANALnlCAL RECOMMENDATIONS 
ADJACENT IHSS SURFACE SOIL SAMPLE LOCATIONS 

INDUSTRIAL AREA OPERABLE UNITS 
ROCKY FLATS PLANT 

22, and T-27 
TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 

u 9  
Tanks T-9 and 

TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 
Tanks T-9 and 

TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 
Tanks T-9 and 
T-10 
TAL metals 
VOA's 
Semi-VOAs 
Radionuclide 
Tanks T-9 and 
T-10 
TAL metals 
VOA's 
Semi-VOAs 
Radionuclide 
Tanks T-9 and 

TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 

T-1 0 

T-10 

T-1 0 

Tanks T-14, T- 
15, T-16, and 
T-t 7 
TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 

Radionuclide 

IHSS 144(N) 
TAL metals 
Semi-VOAs 

IHSS 118.10 
TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 

IHSS 139.1(S) 
PH 

IHSS 139.2 
Nitrates 
PH 

IHSS 131 , 

Radionuclide 

IHSS 150.30 
VOAs 
Radionuclide 

(win) VlatsW-sssL Page 2 of 5 

Include TAL metals, semi-volatile and volatile analyses to IHSS 164.2 
surface soil samples collected within 100 feet of tanks T-21, T-22, and T- 
27 (Figure 2-6). 

Include volatile and radionuclide analyses for IHSS 144(N) surface soil 
samples collected within 100 feet of tanks T-9 and T-10 (Figure 2-7). 

Conduct sampling as planned in the respective work plans. 

Add pH analysis to Tanks T-9 and T-10. Add TAL Metals, VOAs, semi- 
volatiles, and radionuclide analysis to IHSS 139.1 (S) (Figure 2-7). 

Add nitrate and pH analyses to Tanks T-9 and T-10. Add TAL metals, 
VOAs, semi-volatiles, and radionuclide analyses to IHSS 139.2 (Figure 2- 
7). 

Add TAL metals, volatile, and semi-volatile analyses to IHSS 131 surface 
soil samples collected within 100 feet of tanks T-9 and T-10 (Figure 2-8). 

Include TAL metals and semi-volatile analyses to IHSS 150.3 surface soil 
samples collected within 100 feet of tanks T-14, T-15, T-16, and T-17 
(Figure 2-9). 
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ADJACENT OUIIHSS WITH 
PROPOSED ANALYTICAL SUITE 

I 
I 
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ANALYTICAL RECOMMENDATIONS FOR ADJACENT 
SURFACE SOIL SAMPLE LOCATIONS 

TABLE 2 8  (continued) 

ANALYTICAL RECOMMENDATIONS 
ADJACENT IHSS SURFACE SOIL SAMPLE LOCATIONS 

INDUSTRIAL AREA OPERABLE UNITS 
ROCKY FIATS P U N T  

c 

Tanks T-14, T- 
15, T-16, and 

TAL metals 
VOAs 
S e m i-VOAs 
Radionuclide 

T-17 

Tank T-29 
TAL metals 
VOAs 
Semi-VOAs 
Radionuclide 

S e m i-VOAs 
TAL metals 

IHSS 187 
PH 

IHSS 116.1 
TAL metals 
Lab HPGe 

IHSS 116.1 
TAL metals 
Lab HPGe 
IHSS 136.1 
Lab HPGe 
TAL metals 

IHSS 157.2 
Lab HPGe 
TAL metals 

IHSS 157.2 
Lab HPGe 
TAL metals 

IHSS 187 
PH 

IHSS 189 
pH 

, , , . . , . . . . , , . , . , , . , , . , . 
IHSS 163.1 
Radionuclide 

IHSS 137.00 
Total chromium 

IHSS 157.1 
TAL metals 

IHSS 129 
Semi-VOAs 
TAL metals 
IHSS 208 
PH 
TAL metals 
Syanide 
IHSS 182 
TAL metals 
,ab HPGe 
IHSS 208 
3H 
TAL metals 
2yanide 
IHSS 208 
3H 
TAL metals 
Zyanide 
HSS 182 
TAL metals 
,ab HPGe 

HSS 157.1 
TAL metals 

HSS 117.3 
TAL metals 

(win) VlatsU2-sssL Page 3 of 5 

Include TAL metals, semi-volatile and volatile analyses to IHSS 164.2 
surface soil samples collected within 100 feet of tanks T-21, T-22, and T- 
27 (Figure 2-10). 

Add volatile, semi-volatile and radionuclide analyses to IHSS 137 surface 
soil samples collected within 100 feet of tank T-29 (Figure 2-11). 
Substitute TAL metal analysis for total chromium analysis for same 
samples. 

. . . . . . . . . . . . . . . . , . . . , . . . . . . 

Add semi-volatile analysis to IHSS 157.1. 

Add pH analysis to IHSS 129. Add semi-volatile and TAL metals 
analyses to IHSS 187. 

Add Lab HPGe analysis to IHSS 208. Add pH and cyanide analyses to 
IHSS 116.1. 

No changes recommended. 

4dd Lab HPGe analysis to IHSS 208. Add pH and cyanide analyses to 
IHSS 136.1. 

4dd Lab HPGe analysis to IHSS 208. Add pH and cyanide analyses to 
IHSS 157.2 surface soil samples collected within 100 feet of IHSS 208 
wundaries (Figure 2-1 2). 

Uo changes recommended. 

4dd TAL metals analysis to IHSS 187. *Add pH analysis to IHSS 157.1 
surface soil samoles located within 100 feet of IHSS 187 boundaries 
;Figure 2-1 3). 
4dd TAL metals analysis to IHSS 189. Add pH analysis to IHSS 117.3. 
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ADJACENT OU/IHSS WITH 
PROPOSED ANALmcAL SUITE 

\ 

ANALYTICAL RECOMMENDATIONS FOR ADJACENT 
SURFACE SOIL SAMPLE LOCATIONS 

TABLE 2-8 (continued) 

ANALYTICAL RECOMMENDATIONS 
ADJACENT IHSS SURFACE SOIL SAMPLE LOCATIONS 

INDUSTRIAL AREA OPERABLE UNITS 
ROCKY FLATS PLANT 

............................ 

IHSS 189 
PH 

IHSS 120.1 
Lab HPGe 
TAL metals 
IHSS 116.1 
Lab HPGe 
TAL metals 
IHSS 157.2 
Lab HPGe 
TAL metals 

IHSS 157.2 
Lab HPGe 
TAL metals 

IHSS 128 
Lithium 
Magnesium 
IHSS 117.1 
TAL metals 
IHSS 11 7.2 
TAL metals 
IHSS 117.2 
TAL metals 

IHSS 160 
Total uranium 
Total plutonium 
Gross alpha 
Gross beta 

. . . . . . . . . . . . .  

IHSS 160 
Total uranium 
Total plutonium 
Gross alpha 
Gross beta 

TAL metals 
IHSS 136.1 
Lab HPGe 
TAL metals 
All other OUl2 
IHSSs in Bldg. 
444 Area 
Lab HPGe 

IHSS 117.2 No changes recommended. 

IHSS 117.3 
TAL metals 

IHSS 189 
PH 

No changes recommended. 

No changes recommended. 

Add TAL metal analysis to IHSS 160 surface scrape soil samples 
collected within 100 feet of IHSS 117.3 boundaries (see Figure 2-15). 
Add total uranium, total plutonium, gross alpha, and gross beta analysis 
to IHSS 117.3 surface soil samples collected within 100 feet of IHSS 160 
boundaries (Fiaure 2-16). 

Y 

Add pH analysis to IHSS 160 surface soil scrapes collected within 100 
feet of IHSS 189 boundaries (Figure 2-17). Add all IHSS 160 analytes to 
IHSS 189 surface soil samples. 
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TABLE 2 8  (continued) 

ANALYTICAL RECOMMENDATIONS 
ADJACENT IHSS SURFACE SOIL SAMPLE LOCATIONS 

INDUSTRIAL AREA OPERABLE UNITS 
ROCKY FLATS PLANT 

ANALYTICAL RECOMMENDATIONS FOR ADJACENT 
SURFACE SOIL SAMPLE LOCATIONS 

ADJACENT OUAHSS WITH 
PROPOSED A N A L ~ C A L  SUITE r 

..................................... 

IHSS 160 
Total uranium 
Total plutonium 
Gross alpha 
Gross beta 
IHSS 160 
Total uranium 
Total plutonium 
Gross alpha 
Gross beta 

IHSS 162 
. . . . . . . . . . . . . . . . . . . . .  

Lab HPGe 

IHSS 162 
Lab HPGe 
IHSS 162 
Lab HPGe 

IHSS 157.2 
Lab HPGe 
TAL metals 

IHSS 120.1 
Lab HPGe 
TAL metals 

. . . . . . . .  

IHSS 131 
Total plutonium 
Total americium 
U ra n i u m-238 
Uranium-235 
Uranium- 
2331234 
Gross alpha 
Gross beta 
IHSS 164.3 
Lab HPGe 
IHSS 164.1 
Lab HPGe 

TPH = Total petroleum hydrocarbons 
TAL = Target analyte list 
VOA = Volatile organic analysis 

Add TAL metal analyses to IHSS 160 surface soil scrapes collected 
within 100 feet of IHSS 157.2 boundaries (Figure 2-1 8). 

~~ 

Add TAL metal analysis to IHSS 160 surface soil scrapes collected within 
100 feet of IHSS 120.1 boundaries (Figure 2-1 8). 

No changes recommended. 

No changes recommended. 

No changes recommended. 

PCB = Polychlorinated biphenyls 
HPGe = High purity germanium 

Radionuclide = Plutonium-239, plutonium-240, uranium-233R34, uranium-235, uranium-238, tritium, total americium, 
cesium-137, and total strontium. 

Lab HPGe = Potassium40, radium-226, thorium-232, uranium-233/234, uranium-235; uranium-238, cesium-137, 
americium-241, and plutonium-239. 
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EG&G ROCKY FLATS PLANT Manual: RFFvERhi-94MXno 

Page: 1 of 24 
Integrated Field Sampling Plan Effeativc Date: 4/25/94 

Organization: Environmental Management 

Industrial Area Operable Units Section: 3 (Rev. 1) 

Approved By: 

I I 
Director (Date) 

1 1  
Integrated Field Sampling Plan, Project Manager (Date) 
Industrial Area Operable Units I 1  

Quality Assurance Program Manager (Date) 

3.0 SAMPLING PROGRAM AND LOCATIONS 

This section provides a brief summary of the integrated nonintrusive data collection activities 

for the Phase I RFI/FU investigation activities at .the Integrated OUs. Detailed sampling 

programs for each IHSS are presented in the FSP portion of the approved work plan for each 

OU. A comprehensive summary of the types and numbers of samples to be collected at each 

IHSS within the Integra& OUs is provided in Tables 3-1 through 3-7. The nonintrusive 

sampling activities proposed for OU9, however, are limited to storage tanks located outside the 

industrial area buildings. 

i 

3.1 VISUAL INSPECTIONS AND SITE WALKS 

Visual inspections and site walks (vI/Sw) will be performed at each of the IHSSs before field 

activities begin. Results of the VI/SWs will identify the following: 

0 sampling locations (all OUs); 

0 OPWL component locations and interconnections. (OU9 only); 

DRAFT 
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I 
I 
I 
~I 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Sediment Sampling 
Vertical Profile 

Surface-Soil Sempling (Chem) 
Soil-Gas Survey 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

Radiological Survey 
Vertical Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiologicel Survey 
Vertical Profile 
Asphalt or Concrete Sampling 

Radiological Survey 1 

Vertical Profile 

I 
I 
D 
I 
I 
I 
I 
I 

5 
5 
1 

1 

7 
7 

10 
10 
12 
4 

10 
4 

7 
7 
7 
3 

5 
5 
1 
2 

10 
10 
9 
4 
3 

26 
5 

+ 

TABLE 3-1 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 8 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

118.1 

118.2 

123.1 

135 

137 

138 

139.1 
(N) 

139.1 
(S) 

139.2 

1 44 
(N) 

1 44 
(SI 

150.1 

150.2 

150.3 

150.4 

150.61 
150.8 

150.7 

I 
Soil-Gas Survey I 7 

Soil-Gas Survey 

Surface-Soil Sampling (Cham) 
Soil-Gas Survey 
Radiological Sukey 14 
Vertical Profile 4 

Surfece-Soil Sampling (Chem) 5 

Surfece-Soil Sampling (Chem) 7 

Surface-Soil Sampling (Chem) 
Radiological Survey 

Surface-Soil Sampling (Chem) 8 

~~ ~ 

Surface-Soil Sampling (Chem) 3 
I 

I 3 Surfece-Soil Sampling (Chem) 
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I 

I + 
~ + 

2 

TABLE 3-1 (continued) 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 8 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

I I 

151 

163.1 

SurfacaSoil Sampling (Chem) 
Soil-Gas Survey 

~ ~~ 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

5 
5 

~ 

9 
9 

' 7  
3 

163.2 

172 

- Geophysical Survey 1 

Radiological Survey 
Vertical Profile 
Asphalt or Concrete Sarnpline 

173 SurfaceSoil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

184 Rediological Survey 
Vertical Profile 

4 
1 

188 I SurfaceSoil Sampling (Chem) I 5 

TOTALS 
Surface-Soil Sampling (Chem) 
Soil-Gas Survey ' 

Radiological Survey 
Vertical Soil Profile 
Geophysical Survey 
A s ~ h a l t  or Concrete Sampline 

113 
84  
96 
35 

1 
5 

QUALITY ASSURANCE QUALITY CONTROL TOTAL 
DUPLICATES A T  10 PERCENT 

Soil-Gas Survey 8 
FIELD BLANKS A T  5 PERCENT 
Not Applicable 
EQUIPMENT RINSATES AT 5 PERCENT 
Surface Soil Sampling (Chem) 6 

TRIP BLANKS A T  6 PERCENT 

Surface-Soil Sampling (Chem) 11 

Soil-Ges Survey 4 

Soil-Gas Survey 4 

NOTES: 
(N) = NORTH 
(S) = SOUTH + = to be determined 

(chem) = chemical analyses 

Note: All number# are ertimates. Find numbas m q  change bead on fidd reconnaissance. See Tsble 4-1 for specific M ~ V S ~ S  for each sample activity 

I 
I 
I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

T-2 and T-3 

T-7 

T-8 and T-9 

T-10 

TABLE 3-2 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 9 SAMPLING PROGRAM 
OUTSIDE TANKS 

ROCKY FIATS PLANT 

Radiological Survey 9 
Surface Soil Sampling (Chem) 11 
Residue or Wipe 4 
Vault Water Sampling + 
Radiological Survey 8 

NA NA 

Radiological Survey 12 
Residue or Wipe 2 

I 9 1  
T- 1 I Radiological Survey 

T-14, T-15, T-16, and T-37 

T-21 and T-22 

T-24 

Radiological Survey 12 
Residue or Wipe 3 

Radiological Survey 9 
Residue or Wipe 3 
Vault Water Sampling + 
NA NA 

T-1 1 and T-30 

T-27 

T-29 

T-32 

I NA 

Surface Soil Sampling (Chem) 3 

Radiological Survey 10 
Residue or Wipe 2 
Surface Soil Sampling (Chem) 2 
Vault Water Sampling + 

Radiological Survey 

NA NA 

NA I 

TOTALS 
Surface Soil Sampling (Chem) 
Radiologicel Survey 
Residue or Wipe 
Vault Water Sampling 

QUALITY ASSURANCE QUALITY CONTROL 
DUPLICATES AT 10 PERCENT 

FIELD BLANKS AT 5 PERCENT 
Not Applicable 
EQUIPMENT RINSATES AT 6 PERCENT 

Surface Soil Sampling (Chem) 

Surface Soil Sampling (Chem) 

16 
69 
14 
+ 

TOTAL 

2 

1 

NOTES: 
(N) = NORTH (chem) = chemical analyses + = to  be determined. 
(S) = SOUTH NA = No Sampling Planned ' = included in T-21 and T-22. 

Note: All numbers ere estimetea. Find numberr msy change bmed on field reconneirsence. See Table 4-2 for apecific mdyrer for each .anple activity. 
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1 
I 
I 

11 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Tank Residua Sampling 

TABLE 3-3 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 10 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

11 
25 

1 

I I 

Surface-Soil Sampling (Cham) 
Soil-Gas Survey 
Radiological Survey 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey- 
Radiologicel Survey 

129 

35 
224 

27 

33 
21 
24 

10 
10 
7 

170 

176 

177 

181 

174 A,B 

Surface-Soil Sampling (Chem) 29 
Soil-Gas Survey 224 
Radiological Survey 22 

Surface-Soil Sampling (Chem) 10 
Soil-Gas Survey 16 
Radiological Survey 18 

Soil-Gas Survey 3 
Radiological Survey 7 

175 

Soil-Gas Survey 
Radiological Survey 

Tank Residue Sampling 

Surface Soil Sampling (Chem) 

Radiological Survey 

14 
9 

2 

10 

5 

208 Surface-Soil Sampling (Chem) 3 

182 

Surface-Soil Sampling (Chem) 
Radiologicel Survey 

Surface-Soil Sampling (Chem) 
Radioloaical Survav 

205 

25 
24 

19 
18 

206 

207 

Surface-Soil Sampling (Chem) 
210 I Soil-Gas Survey 

10 I 10 

213 

214 

~~~~ ~ 

TOTALS ' 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Tank Residua Sampling 

wp\flats\fap\t3-30U 1O.wpf 5 of 24 

: 195 
547 
161 
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TABLE 3-3 (continued] 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 10 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

I 
I 

QUAUTY ASSURANCE QUALITY CONTROL 
DUPLICATES A T  10 PERCENT 
Surface Soil Sempling 
Soil-Gas Survey 
FIELD B U N K S  A T  6 PERCENT 
Not Applicable 
EQUIPMENT RINSATES AT 5 PERCENT 
Surface Soil Sampling 
Soil-Gas Survey 
TRIP BLANKS AT 6 PERCENT 
Soil-Ges Survey 

TOTAL 

20 
55 

10 
27 

27 

NOTES: 
(N) = NORTH (chem) = chemicel enelyses 
(S) = SOUTH 

Note: All numberr we oatimates. Find numbsts may change bue on fidd reconnaissance. See Tebls 4-3 for rpecific an*ser fw each rMple activity. 

I 
I 
I 
I 
1 
1 
I 
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I 
I 
I 
i 
I 
I 
II 
I 
I 
I 
I 
I 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Sediment Sampling 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Radiological Survey 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Red) 
Radiological Survey 
Asphalt or Concrete Sampling 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 
Surface-Soil Sampling (Red) 

Sediment Sampling 

Surface-Soil Sampling (Chem) 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Sediment Sampling 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 
Radiological Survey 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Sediment Sampling 
Asphalt or Concrete Sampling 
Vertical Soil Profile 

Surface-Soil Sampling (Chem) 

Radiological Survey 

TABLE 3-4 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 12 SAMPLING PROGRAM 
ROCKY FIATS PLANT 

8 
8 
2 

18 
3 
3 
2 

4 
4 
2 
8 
3 
3 

9 
9 
9 
3 

11 
11 
4 
5 
3 
1 

4 
2 

18 
1 

11 
3 

30 
4 
3 

9 
9 
3 

46 
81 

8 
22 

5 
12 
12 

5 

116.1 

1 16.2 

120.1 

120.2 

136.1 

136.2 

~~ 

147.2 

157.2 

187 
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I 
I 
I 
I 
I 

TOTALS 
Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
SurfacaSoil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Soil Profile I 

I 
I 
I 
i 
B 
I 
1 
1 
I 
I 
I 
1 
I 

112 
113 
21 

119 
21 
16 
24 

TABLE 3 4  (continued1 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 12 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

189 I Surface-Soil Sampling (Chem) I 5 

QUALITY ASSURANCE QUAUTV CONTROL 
DUPLICATES AT 10 PERCENT 
Surface-Soil Sampling (Cham) 
Soil-Gas Survey 
SurfacaSoil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Soil Profile 
FIELD BLANKS AT 5 PERCENT 

TOTAL 

11 
11 
2 

12 
2 

. 2  
2 

Not Applicable 
EQUIPMENT RINSATES AT 6 PERCENT 
Surface-Soil Sampling (Chem) 5 
Soil-Gas Survey 5 
Surface-Soil Sampling (Rad) 1 
Radiological Survey 5 
Asphalt or Concrete Sampling 1 
Sediment Sampling 1 
Vertical Soil Profile 1 

Soil-Gas Survey 5 
TRIP BLANKS AT 5 PERCENT 

NOTES: 
(N) E NORTH (chem) = chemical analyses 
(S) SOUTH (Rad) = radionuclide analyses 

Note: All numbers are estimates. find numbers mey & m e  base on fidd reconnaissance. See Table 44 f a  specific anelvser f a  each rsmple activity. 
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I 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Surface-Soil Sampling (Chern) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Vertical Profile 

SurfaceSoil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Vertical Profile 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 

Surface-Soil Sampling (Chem) 

Surface-Soil Sampling (Rad) 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Asphalt as Concrete Sampling 
Vertical Profile 

Soil-Gas Survey 
Radiological Survey 
Vertical Profile 

Soil-Gas Survey 

Soil-Gas Survey 

Radiological Survey 

Surface-Soil Sampling (Chern) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Vertical Profile 

I 
I 
I 
I 
I 
I 
I 
1 

11 
98 

1 
98 
+ 

11 
1 44 

1 
143 

5 
+ 
5 
40 

1 
94  

11 
15 

1 
14 

3 
27 

1 
40 

4 
+ 

102 
102 

+ 
13 

11 
63 

1 
63 
+ 

TABLE 3-5 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 13 SAMPLING PROGRAM 
ROCKY FIATS PLANT 

117.1 I1 97 

117.2 

117.3 

1281 
134(N) 

148 

152 

157.1 

158 

171 

wpVI~caVmp\t3-6OU 13.wpf 

~~ 

I 

Surface-Soil Sampling (Chern) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Vertical Profile 

11 
83 

1 
83 
+ 

Radiological Survey 
Vault Water Sampling 
Vertical Profile + 
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I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
u 
I 
I 
I 
I 
I 

186 

TABLE 3-5 (continued] 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 13 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

Surface-Soil Sampling (Chem) 11 

Surface-Soil Sampling (Rad) 2 
Soil-Ges Survey 69 

Radiological Survey 69 
Vertical Profile + 

TOTALS 

Soil-Gas Survey 
SurfaceSoil Sampling (Chem) 

Surface-Soil Sampling (Rad) 
Asphalt or Concrete Sampling 
Vertical Profile 
Radiological Survey 
Vault Weter Sampling 

Note: All numberr ere ortimatea. Find numbas may chmge bare on fidd raconneiarmce. See TaMe 4-5 for wecific andyaea for each rample activity. 

77 
715 

9 
9 
+ 

767 
1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

131 

156.1 

160 

161 

162 

164.1 

164.2 

164.3 

I 
I 
I 
1 .  
I 
I 
I 

Surfaca-Soil Sampling (Rad) 19 

Surfeca-Soil Sampling (Rad) 175 
Radiologicel Survey 243 

Surfaca-Soil Sampling (Rad) 98 
Soil Gas Survey 98 
Radiological Survey 90 

Surfaca-Soil Sampling (Rad) 28 
Soil-Gas Survey 28 
Radiological Survey 28 

Surface-Soil Sampling (Rad) 24 
Radiological Survey 81 

SurfaceSoil Sampling (Rad) 15 
Radiological Survey 15 

Surfeca-Soil Sampling (Rad) 59 
Radiological Survey 70 

Surfece-Soil Sampling (Rad) 46 
Radiologicel Survey 46 

TABLE 3-6 
SUMMARY OF NONINTRUSIVE SAMPLE TYPES AND AMOUNTS 

OPERABLE UNIT 14 SAMPLING PROGRAM 
ROCKY FLATS PLANT 

TOTALS * 

Surface-Soil Sampling (Rad) 
Soil-Gas Survey 
Radiological Survey 

I 

464 
126 
573 

NOTES: 
(N) = NORTH (Red) = radionuclide analyses 
(S) = SOUTH 

Note: All numberi we ertimater. Find numberi msy change bare on Cdd r.connairrance. See Table 4-6 l a  specific mdyses  for on& ismple activity. 
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TABLE 3-7 
N 0 N I NTRUS IVE SAMPLING SUM MARY 

ALL INTEGRATED OPERABLE UNITS 
ROCKY FLATS PLANT 

Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Radiological Survey 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Profile 
Geophysical Survey 
Tank Residue or Wipe Sampling 
Vault Water Sampling 

QUALITY ASSURANCE QUALITY CONTROL 
DUPLICATES AT 10 PERCENT 
Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Profile 
FIELD BLANKS AT 5 PERCENT 
Sediment Sampling 
EQUIPMENT RINSATES AT 5 PERCENT 
Surface-Soil Sampling (Chem) 
Soil-Gas Survey 
Surface-Soil Sampling (Rad) 
Asphalt or Concrete Sampling 
Sediment Sampling 
Vertical Profile 
TRIP BLANKS AT 5 PERCENT 
Sediment Sampling 
Soil-Gas Survey 

676 
1,622 

61 6 
1,672 

35 
16 
59 

1 
17 

1 

TOTALS 

68 
162 
62 
3 
2 
6 

1 

34 
81 
31 

1 
1 
3 

3 
81 

NOTES: 

(Chem) = chemical analysis 
(Rad) = radiological survey 

Note: All numbers are estimates. Final numbers may change base on field reconnaisssnce. 

12 of 24 
DRAFl 



~I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

i 

EG&G ROCKY FLATS PLANT Manual: RFPlERM-94M)(nO 
Industrial Arca Operable Units Section: 3 (Rev. 1) 

Page: 13 of 24 
Integrated Field Sampling Plan Effective Date: 4/25/94 

Organization: Environmental Management 

0 

e 

0 

0 

0 

3.2 

underground storage tanks and ancillary equipment to be inspected as a later task (Section 

3.8) (OU8 and OU10); 

locations of structural features such as overhead or underground piping and utilities, 

valves, cleanouts, manholes, etc. (all OUs); 

locations of pipeline connection to buildings (all applicable OUs); 

areas where construction activities may have disturbed OPWL components (OU9) or 

MSS specific features (all OUs); and 

logistical problems associated with field sampling activities such as security requirements, 

heavy equipment access restrictions, etc. (all OUs). 

DATA COMPILATION 

Data compilation consists of assembling and reviewing all available information on OUs 8 and 

9 to focus subsequent sampling activities. These tasks include records review, VI/SWs (Section 

3.1), and interviews with people familiar with the operations that O C C U K ~  within an OU. 

3.2.1 Operable Unit 8 

To adequately complete the data compilation task for OU8, plant as-built engineering drawings, 

available design and construction information, and previous studies will be reviewed to 

determine the following items: 

(wpf) h: \wp~tsVsp\dnfL..p~-fap.wpf Din 1 /94 
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a the existence of foundation drain systems around the perimeter of the footings of OU8 

buildings; and 

a segments of sanitary and storm sewer systems that are likely to havejoints, cracks, or 

other types of breaks for an evaluation of exfiltration/infdtration of the piping systems. 

It is suspected that potentially contaminated groundwater may be collected and transported in the 

building foundation drain systems or through breaks, joints, etc. in  the ancillary piping or 

conduit. This review will help determine where groundwater may be entering these systems. 

Following review of the drawings, a VI/SW will be conducted to evaluate the locations of the 

drains, piping, and ancillary equipment and to determine appropriate sampling locations. Results 

of this data compilation task will be summarized in a technical memorandum that will also 

contain proposed sampling locations for the Phase I nonintrusive sampling activities for OU8. 

Further details of the OU8 data compilation task are presented in Section 6.4.1 of the OU8 

Work Plan (EG&G 1992a). 

3.2.2 Operable Unit 9 

The OU9 data compilation task will include review of facilities engineering drawingi, 

photographic logbooks, the HRR, and any other pertinent information related to OU9. A W S W  

will provide a tactical assessment and identify OPWL component locations, structural features, 

areas where construction activities may have disturbed OPWL components, logistical problems 

associated with field sampling, and other physical information about the OPWL. Interviews with 

individuals involved with RFP waste treatment and disposal, and preparation of the RCRA 

Closure Plan (DOE 1988) for the OPWL may also provide important information. Specific 
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objectives and further details of the OU9 data compilation tasks are presented in Section 7.2.4 

of the OU9 Work Plan (EG&G 1992b). 

Upon completion of the data compilation activities, a series of technical memoranda that 

summarize the results of these activities as well as propose Phase I nonintrusive sampling 

activities and locations will be issued. These technical memoranda will be organized with 

summaries for the process waste lines, storage tanks located within the industrial area buildings, 

and storage tanks located outside the industrial area buildings. The OU9 Technical 

Memorandum has been completed at the time of this writing (Jacobs 1994a) and has been 

referenced in preparation of this report. 

3.3 SURFACE RADIOLOGICAL SURVEYS 

HPGe and NaI detectors will be used to assess the potential for radioactive contamination that 

remains in surface soils. These surveys will be conducted in accordance with the SOW at 

locations specified in the individual work plans for OUs 8, 10, 12, 13, and 14. OU9 surface 

radiation survey locations will be summarized in a future technical memorandum after all data 

compilation activities for OU9 have been completed. 

The HPGe survey will be performed by EG&G technical personnel with assistance from Jacobs. 

Jacobs will consult the EG&G technical personnel to coordinate and direct subsequent NaI 

survey tasks. The NaI survey will consist of performing a grid survey with a NaI detector to 

delineate specific riidioactivity anomalies detected by the HPGe survey. The number and 

locations of NaI surveys will be based on the HPGe results. 
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Tables 3-1 through 3-7 present the number of surface radiation samples to be collected from the 

individual MSSs in each OU. Details of the surface radiation surveys to be performed at each 

OU are in the following work plan section(s) for each OU: 

0 

0 

0 

0 

0 

OU8 - Sections 6.4.2.1 and 6.5; 

OUlO - Sections 7.3 and 7.4.2; 

OU12 - Sections 6.2.1 and 6.3; 

OU13 - Sections 6.3 and 6.4.1; and 

OU14 - Sections 6.3.1, 6.4 and 6.5.2. 

3.4 SURFACE WATER AND SEDIMENT SAMPLING 

Migration of contaminants through surface water runoff will be investigated with surface water 

and sediment samples. Storm and sanitary sewer systems and drainage pathways .will be 

sampled as appropriate. The OU Work Plans currently indicate that surface water or sediment 

sampling, or both, will be performed at: r 

OU8 where sanitary or storm sewer systems connect to building footing underdrains; 

OU12 - IHSS 116.1 - debris-filled drains and the storm drain west of the IHSS, 

- IHSS 116.2 - ditch south of the loading dock, 

- IHSS 136.1 - storm drain in the southwest portion of the IHSS, 

- IHSS 136.2 - ditch that extends through the MSS; and 

OU13 - IHSS 171 - open sump located within the IHSS. 

Reyckd 
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Tables 3-1 through 3-7 present the number of surface water and sediment samples to be collected 

from the individual MSSs in each OU. Details of the surface water and sediment sampling are 

in the following work plan sections for each applicable OU: 

0 Out3 - Sections 6.4.1.3; 
0 OU12 - Sections 6.2.3, 6.3.1, 6.3.2, 6.3.3 and 6.3.4; and 

0 OU13 - Sections 6.3.1.11. 

3.5 SURFACE GEOPHYSICAL SURVEYS 

Surface geophysical surveys will be conducted before any soil gas, concrete, or asphalt sampling 

activity begins. These surveys will be implemented to locate underground utilities, thus 

preventing damage to utilities or injury to field personnel. Generally, these surveys will use 

pipe and cable locator or electromagnetic instruments. Geophysical surveys for locating utilities 

will be performed by EG&G personnel. 

Additionally, the pipeline location and tracing tasks at OU9 and 10 will use pipe locator 

instruments to trace the pipelines. Ground penetrating radar (GPR) may also be used for tracing 

pipelines if soil conditions and other utilities do not hamper the performance. A GPR survey 

will also be conducted as part of Stage 2 investigations at IHSS 163.2 in OU8 to locate a buried 

concrete slab. 

Details of the limited surface geophysical surveys are in the following work plan sections for 

each applicable OU: 

(wpf) h\WpWVEpW.fEp.wpf 04/21/94 
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0 OU8 - Section 6.5.18; 

0 OU9 - Section 7.3.1.1; 
0 

0 

OUlO - Section 7.4.4.1; and 

OU14 - Section 6.3.1 and 6.5.1. 

3.6 CONCRE"E/ASPHALT SAMPLING 

In paved areas where anomalous activities are identified by the HPGe and NaI surveys, concrete 

or asphalt samples will be collected to verify the field surveys. Concrete or asphalt sampling 

is proposed for OUs 8, 12, and 13. However, the final sampling locations will be determined 

after evaluation of the HPGe and NaI surveys. 

Tables 3-1 through 3-7 present,the number of concrete or asphalt samples to be collected from 

the individual IHSSs in each OU. Details of the proposed concrete or asphalt sampling are in 

the following work plan section(s) for each applicable OU: 

0 OU8 - Sections 6.4.2.1; 
0 

0 

OU12 - Sections 6.2.2 and 6.4.4; and 

OU13 - Sections 6.2.2 - Tables 6.2 and 6.3, 6.3.1.2, 6.3.1.5, and 6.3.1.6. 

3.7 SOILGAS SAMPLING 

Soil-gas samples will be collected at MSSs with suspected VOC contamination within OUs 8, 

10, 12, 13 and 14. Soil-gas samples will be analyzed using a field laboratory Gas 

Chromatography Mass Spectrometry. Results of these analyses will be mapped to identify VOC 
anomalies. 
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Tables 3-1 through 3-7 present the number of soil-gas samples to be collected from the 

individual IHSSs in each OU. Details of the proposed soil-gas sampling are in the following 

work plan sections for each applicable OU: 

0 

0 

0 

0 

0 

OU8 - Sections 6.2, 6.4.2.2 and 6.5; 
OUlO - Sections 7.1, 7.2, 7.3 and 7.4.3; 

OU12 - Sections 6.2.4, 6.3 and 6i4.6; 

OU13 - Sections 6.2, 6.3 and 6.4.2; and 

OU14 - Sections 6.3.1, 6.4 and 6.5.4. 

3.8 TANK AND PIPELINE INSPECTION 

Tanks and other ancillary structures (valves, vaults, drain systems, aboveground and 

underground piping, etc.) will be inspected to determine the physical condition of these 

structures and the presence of residual product or waste materials. In addition to visual 

inspections, pressure testing and residue sampling may be conducted. 

Tank and pipeline inspections will be conducted at OU8 (IHSS 151), OU9, and OUlO (IHSSs 

129 and 205). Details of the tank and pipeline inspections are in the following work plan 

section(s) for each applicable OU 

0 OU8 - Sections 6.4.2.4 and 6.5.16; and 

0 OUlO - Sections 7.3.1, 7.3.9, 7.4.4 and 7.4.5. 

D R N T  
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~ 

a Tank and pipeline inspections proposed for OU9 will be outlined in future technical 

memoranda. 

3.9 SURFACESOIL SAMPLING 

Surface-soil samples will be collected both under paved areas and at unpaved locations. These 

samples will be analyzed for both chemical and radiological constituents. The majority of IHSSs 
within OUs 8, 10, 12, 13, and 14 will be sampled. The purpose of the surficial soil sampling 

is to determine the presence and nature of contamination and contaminant variability to design 

a statistically based sampling program for subsequent stages. 

Tables 3-1 through 3-7 summarize the number of surface soil samples to be collected from the 

individual IHSSs in each OU. Details of the planned surface soil sampling are in the following 

work plan section(s) for each applicable OU: 

e OU8 - Sections 6.4.2.3 and 6.5; 

e OUlO -Section 7.2, 7.3 and 7.4.1; 

e OU12 - Section 6.2.2, 6.3 and 6.4.2; 

a OU13 - Section 6.2.2, 6.3.1 and 6.4.3; anc 

e OU14 - Section 6.3, 6.4 and’6.5.3. Surface soil samples to be collected around the 

outside tanks of OU9 are described in Technical Memorandum No. 1, OU9 (Jacobs 

1994a). 
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3.10 VERTICAL SOIL PROFILE SAMPLING 

Vertical soil profile (VSP) samples will be collected separately from, but as a subset of, the 

surface radiological surveys (Section 3.3) to determine the vertical distribution in soil of 

radionuclides contributing to the surface radiological survey anomalies. Following evaluation 

of the HPGe and NaI results, VSP sample locations will be selected. VSP sampling will be 

conducted in areas of exposed soil only because concrete or asphalt materials attenuate gamma 

rays and, therefore, do not allow correlation between surface radiological measurements and the 

vertical distributions in the soil. 

Tables 3-1 through 3-7 summarize the number of proposed VSP samples to be collected from 

the individual IHSSs in each OU. Details of the VSP sampling are in the following sections of 
the Work Plan for each applicable OU: 

0 

e 

0 

0 

e OU14 - Section 6.3.1. 

OU8 - Section 6.2.1, 6.4.2.1 and 6.5; 

OUlO - Section 7.2, 7.3 and 7.4.2; 

OU12 - Section 6.2.1, 6.2.2, 6.3 and 6.4.3; 

OU13 - Section 6.3.1 and 6.4.1; and 

3.11 SAMPLING ACTIVITY INTEGRATION WITH RF'P STANDARD OPERATING 

PROCEDURES 

EG&G has established Standard Operating Procedures (SOPs) for the performance of a wide 

variety of FUWU related tasks at RFP (EG&G 1992g). To ensure quality and uniformity in the 

execution of the approved Integrated OU Work Plans, specific SOPs are to be used for each 
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FO.01 

F0.02 

F0.03 

F0.04 

F0.06  

F0.07  

F0.08 

FO.09. 

FO.11 

F0.12 

F0.13  

F0.14  

F0.15 

F0.16 

F0.18  

GT.01 

GT.08 

GT.09 

GT.10 

GT.17 

GT.18 

TABLE 3-8 
ENVIRONMENTAL MANAGEMENT DEPARTMENT (EMD) 

STANDARD OPERATING PROCEDURES (SOP) AND FIELD ACTIVITIES 
FOR WHICH THEY ARE APPLICABLE 

ROCKY FIATS PIANT 

STANDARD OPORATlNQ PROCEDURES 

of Soil and Water Samples 

Surface Geophysical Surveye e I I I I I 
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TABLE 3-8 (continued) 
ENVIRONMENTAL MANAGEMENT DEPARTMENT (EMD) 

STANDARD OPERATING PROCEDURES (SOP) AND FIELD ACTIVITIES 
FOR WHICH THEY ARE APPLICABLE 

ROCKY FLATS PLANT 

I 

EMD SOP 
Reference 
Numberm 

GT.19 

GT.30 

sw.02 

SW.03 

SW.06 

1.1 

1.2 

3.2 

TED 

EMD 
FID 
HPGe 
PID 
SOP 
TBD 
X 
1 

I STANDARD OPERATING PROCEDURES 

Survey Requirements for Conditional and 
Unrestricted Use 

Tank and Pipeline Investigation' 

[I w 

t 

- Environmentel Management Division 
- Fleme Ionization Detector 
- High Purity Germenium - Photoionization Detector - Stenderd Opereting Procedure 
- To be determined. Procedures heve been drafted and are currently under review, awaiting approvel. 
- As required by Heelth & Safety Plan. 
- Includes procedures for video surveys, locator end tracing pipeline, and pressure tests. 
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sampling task. Table 3-8 provides the SOP references to be used during the nonintrusive 

activities proposed for the Integrated OUs. 

In addition to EG&G's SOPs, Jacobs has recently completed draft SOPs for Tank and Pipeline 

Investigation, Surface Soil Sampling, and Concrete and Asphalt Sampling. These new SOPs are 

currently under review and are expected to be finalized before the field activities begin. 

In the event that unique conditions are encountered requiring a modification to an SOP such 

changes will be requested by a Document Modification Request and, when possible, will be 

included in an appropriate technical memorandum. All nonintrusive sampling activities that 

generate appreciable quantities of particulate will be conducted in accordance with the Rocky 
Flats Plan for Prevention of Contaminant Dispersion (DOE 1992b). ' 

I 
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Project Manager @ate) Integrated Field Sampling Plan, 

Industrial Area Operable Units 
Quality Assurance Program Manager (Date) 

4.0 SAMPLE ANALYSIS 

The purpose of this section of the report is to summarize the sample handling, labeling and 

documentation techniques, analytical requirements, and sample container and preservation 

techniques to be used during the Phase I nonintrusive sampling activities proposed for the 

Integrated OUs. The RFI/RI Work Plans for the respective Integrated OUs were reviewed for 

consistency in these areas. The results of this evaluation are also reported in the following 

subsections. 

4.1 SAMPLE DESIGNATION 

The WEDS requires that all sample designations be consistent. Each nonintrusive sample 

collected during the RFI/RI at the Integrated OUs will be designated with a nine-character 

sample number consisting of a two-letter prefix that relates to the type of sample media collected 

(e.g., SS for surface soil, SG for soil gas) followed by a unique fivedigit number and a two- 

letter suffix identifying the contractor. The EG&G Project Manager will request a project 

identification (ID) prefix and block of sample numbers. One sample number will be required 

for each sample generated, including quality control samples. Using this system, 99,999 sample 

numbers are available for each sample medium for each contractor. The following type of 

DRAFT 
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information will be contained in the sample numbers: 

Character@) Description Code 
l a n d 2  Sample Media SG (Soil Gas) 
3 through 7 Sample Number oooO1 to 99999 
8 a n d 9  Subcontractor ID JE (Jacobs Engineering) 

Sample numbers are assigned on a daily basis by the sample manager. Numbers are assigned 

consecutively, beginning with oooO1. This sample designation scheme was consistent for all of 

the respective RFI/RI Work Plans. 

4.2 ANALYTICAL REQUIREMENTS 

After review of the RFI/RI Work Plans, the associated level of analytical requirements for each 

sample activity are the same for each OU and associated IHSSs. The proposed analytical 

program for the Integrated OUs and their associated IHSSs is presented in Tables 4-1 through 

4-6. It should be noted that the required analyses listed on Tables 4-1 through 4-6 represent a 

summary of the analytical requirements as proposed in the respective FUWRI Work Plans and 

Technical Memoranda prepared to date. Additional analflcal recommendations provided in 

Table 2-8 are not included in Tables 4-1 through 4-6. 

A list of analytes is necessary for the Integrated OUs because operational and release histones 

are not clearly defined for many IHSSs. Associated detection levels and quantitation limits for 

the respective analytes are presented in Table 4-7. The specific analytical methods are presented 
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TABLE 4-1 
SUMMARY OF THE ANALYTICAL PROGRAM FOR NONINTRUSIVE SAMPLE ACTIVITIES 

OPERABLE UNIT 8 
ROCKY FIATS PLANT 
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TABLE 4-2 
SUMMARY OF THE ANALYTICAL PROGRAM FOR NONINTRUSIVE SAMPLE ACTIVITIES 

ROCKY FLATS PLANT 
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TABLE 4-6 
SUMMARY OF THE ANALYTICAL PROGRAM FOR THE INDUSTRIAL AREA OPERABLE UNITS 

OPERABLE UNIT 14 
ROCKY FLATS PLANT 

IHSS 

131 

156.1 
150 
161 
162 

164.1 
164.2 
164.3 

I Speclk Task A n a m  I Specllic Tasks I Radkbpkal Survey I 
Nal V n t W  GeophyIkal So0 Asphanor Surface TAL Lab Physical 

HPGe Pmbe Prolik S m q ~  Gar Concrete Water Scdlmerd PCBS VOCs SVOCs Metab LMhan TPH TnUum Anbru RADS HPGe Paramdm pH 

a X X 
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in Appendix B. Analytical results from the Phase I sampling activities may dictate changes to 

future analytical suites for each sample media. 

4.3 SAMPLE CONTAINERS AND PRESERVATIVES 

The type of analysis and medium to be sampled dictates the type o1 sample container, volume 

and material requirements, preservation techniques, and holding times. Information about 

sample containers and preservatives,is provided in EG&G’s Environmental Management Division 

SOP FO. 13, Containerization, Preserving, Handling, and Shipping of Soil and Water Samples. 

The containers, preservatives, and holding times associated with the Phase I sampling activities 

are listed in Tables 4-8 and 4-9. These tables were derived from the associated tables found 

within the Integrated OU Work Plans and, therefore, represent a consistent basis for these 

requirements. 

4.4 SAMPLE HANDLING AND DOCUMENTATION 

Sample handling and documentation is necessary to ensure the defensibility of data and to verify 

the quality and quantity of work performed in the field. Accountability documents include 

logbooks, data collection forms, sample labels or tags, chain-of-custody records, and field data 

documentation. Information relating to documentation of samples, packaging, and shipping is 

provided in EG&G’s Environmental Management Division SOP FO. 13, Containerization, 

Preserving, Handling, and Shipping of Soil and Water Samples. Field data and reporting 

requirements are discussed in detail in EG&G’s Environmental Management Division SOP 

FO. 14, Field Data Management. These SOPs were consistently referenced for these activities 

throughout the RFI/RI Work Plans. EG&G’s SOPs are taken from the site-wide QAPjP for RFP 

(EG&G 1991). 
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I 
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I TABLE 4-7 
PHASE I S0,URCE. SOIL, SEDIMENT, WATER, AND SOIL GAS 

TARGET ANALYTE LIST AND DETECTION/QUANTITATION LIMITS 
ROCKY FLATS PLANT 

Target Analyte List 

DETECTION LIMITS* 

SoillSediment Soil Gas’ I (mg/kg) 

0 
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Bromoform 
4-Methvl-2-pentatone 
2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2.2-Tetrachloroethane 
Chlorobenzene 

I 
I 
I 
I 
I 
n 
I 
I 
I 
I 
I 
I 

5 5 0.01 
10 10 - 
10 10 
5 5 0.01 
5 5 0.01 
5 5 0.01 
5 5 0.01 

TABLE 4-7 
PHASE I SOURCE, SOIL, SEDIMENT, WATER, AND SOIL GAS 

TARGET ANALYTE LIST AND DETECTlON/QUANTITATION LIMITS 
ROCKY FLATS PLANT 

Target Analyte List 

DETECTION LIMITS* 

Water SoilISediment Soil Gas’ 

11 of 17 
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Phenol 
' bis(2-Chloroethvllether 

1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Benzvl alcohol 
1,2-DichIorobenzene 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 0  * *  330  
1 0  * *  330 
10 330 . 0.01 

10 330 0.01 
10 330 
10 330 0.01 

TABLE 4-7 
PHASE I SOURCE, SOIL, SEDIMENT, WATER, AND SOIL GAS 

TARGET ANALYTE LIST AND DETECTlONlQUANTlTATlON LIMITS 
ROCKY FLATS PLANT 
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TABLE 4-7 
PHASE I SOURCE, SOIL, SEDIMENT, WATER, AND SOIL GAS' 

TARGET ANALYTE LIST AND DETECTION/QUANTITATION LIMITS 
ROCKY FLATS PLANT 
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Di-n-octvlp hthalate 
Benzo(b1fluoranthene 
Benzo(k1fluoranthene 
Benzo (a) Dvrene 
Indeno(l,2,3-cd)~vrene 
Dibenda. hlanthracene 

I 
I 
I 
I 

10 330 
10 330 
10  330  
10 330  
1- 330  
10 330 

TABLE 4-7 
PHASE I SOURCE, SOIL, SEDIMENT, WATER, AND SOIL GAS 

TARGET ANALYTE LIST AND DETECTlONlQUANTlTATlON LIMITS 
ROCKY FLATS PLANT 

alDha-BCH 
. beta-BCH 

delta-BCH 
aamma-BCH (Lindane) 
Heptachlor 

Target Analyte List 

0.05 8.0 
0.05 8.0 
0.05 8.0 - 
0.05 8.0 
0.05 * *  8.0 - 

D ETECTlO N LIMITS 

Soil Gas’ Water SoillSediment 
bQl1) I ( r n d k d  

I 14 of 17 
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DETECTION LIMITS. 
i I 

I 
1 
I 

Water 
k l m  Target Analyte List 

I 
I 

SoiVSediment Soil Gas' 
(mg/kg) (Irgll) 

TABLE 4-7 
PHASE I SOURCE, SOIL, SEDIMENT, WATER, AND SOIL GAS 

TARGET ANALYTE LIST AND DETECTION/QUANTITATION LIMITS 
ROCKY FLATS PLANT 

Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 

0.5 O 0  80.0 
0.5 * *  80.0 
0.5 * *  80.0 
0.5 O 0  80.0 
0.5 80.0 

160.0 1.0 * *  

Carbonate 
Bicarbonate 
Chloride 
Sulfate 
Nitrate/Nitrite 
Fluoride 

ToxaDhene I 1 .o I 160.0 

10,000 
10,000 
5,000 - 
5,000 - 
1,000 - 
5,000 

Aroclor-1260 I 1.0 I 160.0 I 

I I I 
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PARAMETER 

I 
I 
I 

~ ~ 

CONTAINER PRESERVATIVE HOLDING TIME 

c 

Purgeable organics (VOCs) 

,Extractable organics 
(BNAs), pesticides, and PCBs 

TABLE 4-8 
SAMPLE CONTAINERS, SAMPLE PRESERVATION, 

AND SAMPLE HOLDING TIMES FOR WATER SAMPLES 
ROCKY FLATS PLANT 

2 x 40 ml VOA vials with 
Teflon-lined septum lids 

1 x 4 I ambe$ glass bottle 

Metals (TAL) 1 x 1 I polyethylene bottle Nitric acid pH < 2; 
cool, 4oc 

180 days' 

I 

lnoraanic ComDounds: 

Cyanide 

Cool, 4OC' with HCL 
t o p H  < 2  

Cool, 4OC 

1 x 1 I polyethylene bottle Sodium hydroxided 
pH > 12; cool, 4OC 

7 days 

extraction, 40 
days after 

Sulfide 1 x 1 I polyethylene bottle 1 ml zinc acetate 
sodium hydroxide to 
pH>9; cool, 4OC 

Nitrate 

Total dissolved solids (TD'S) 

I 14 days 

1 x 1 I polyethylene bottle Cool, 4OC 48 hours 

1 x 1 I polyethylene bottle Cool, 4OC 48 hours 

Anions I 1 x 1 I polyethylene bottle I Cool, 4OC I 14 days I 

Radionucllides' 1 x 1 gallon plastic Nitric acid pH<2 180 days 

7 days - 
'Add 0.008 percent sodium thiosulfate (Na'S'O') in the presence of residual chlorine. 
bContainer requirement is for any or all of the parameters given. 
'Holding time for mercury is 28 days. 
dUse ascorbic acid only i f  the sample contains residual chlorine. Test e drip of sample with potassium iodine-starch test paper; a blue 
color indicates need for treatment. Add ascorbic acid, a few crystals at a time, until a drop of sample produces no color.on the 
indicator paper. Then add en additional 0.6 g of ascorbic acid for each liter of sample volume. 
*For radiological testing, the specific analyses will be defined as soma or all of the following: gross alpha, gross bate, uranium 
233/234, 235, and 238, americium 241, plutonium 239/240, tritium, strontium 89/90, cesium 137, and radium 226,288. 

BNA = Base Neutral Acids 
TAL = target analyte list 
VOC = volatile organic compound 

flatr\tsbbr\tsb4-3R.wpf April 21, 1994 
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PARAMETER CONTAINER 

1 
I 
I 
I 
I 
I 
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PRESERVATIVE HOLDING TIME 

TABLE 4-9 
SAMPLE CONTAINERS, SAMPLE PRESERVATION, 

AND SAMPLE HOLDING TIMES FOR SOIL SAMPLES 
ROCKY FLATS PLANT 

Metals (TAL) Cool, 4oc 

Cyanide 1 x 8 oz wide-mouth glass jar Cool, 4oc 

Sulfide 1 x 8 oz wide-mouth glass jar Cool, 4OC 

Nitrate 1 x 8 oz wide-mouth glass jar Cool, 4OC 

1 x 8 oz wide-mouth glass jar 180 days' 

14 days 

28 days 

48 hours 

Soil or Sediment SamDles - Low t o  Medium Concentration I 
Organic Compounds: 

Purgeable organics (VOCs) 

Extractable organics 
(BNAs), pesticides, and PCBs 

1 x 4 oz wide-mouth teflon-lined 
glass vials 

1 x 8 oz wide-mouth teflon-lined glass 
vials 

Cool, 4oc 

Cool, 4oc 

7 days 
14 days 

7 days until 
extraction, 40 
days after 
extraction 

___ 

Radiological Compounds: 
~ ~~ 

1 I I I 

' Radionuclidesb I 1 x 1 liter glass jar I None None I 
' Holding time for mercury is 28 days 

For radiologicel testing, the specific analyses will be defined es some or ell of the following: gross elphe, gross beta, uranium 
2331234, 235, and 238, americium 241, plutonium 2391240, tritium, strontium 89/90, cesium 137, and radium 226, 288. 

BNA = Base Neutral Acids 
TAL = target analyte list 
VOC = volatile organic compound 
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5.0 FIELD SAMPLING QUALITY ASSURANCE FREQUENCY AND PROCEDURES 

Field quality control procedures for surface soil, surface water, and soil-gas sampling are 

discussed in this section. The analytical results obtained for the QC samples will be used by the 

EG&G project manager to provide measures of the internal consistency of sampling procedures 

and storage practices. The types and functions of field QC samples to be collected are discussed 

in the following subsections. The frequencies with which QC samples will be collected are 

provided in Table 5-1. For further information about field sampling QA, refer to the Rocky 
Flats Plant Site-Wide Quality Assurance Project Plan for CERCLA Remedial 

Investigations/Feasibility Studies and RCRA Facility Investigation/Corrective Measures Studies 

Activities (EG&G 1991). 

5.1 FIELD DUPLICATES 

Field duplicate samples are collected and analyzed to provide an indication of overall sampling 

and analytical precision. Field duplicates are collected following the same sampling procedures 

used to obtain the original sample. Often, a field duplicate is obtained when a sample from one 

location is split into two equal portions, with each portion going to the laboratory in a separate 

DRAFT 
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Type of Analysis Sample Type 
Media 

Solids Liquids Soil Gas 

Field Duplicates Organics 

Field Preservation Blanks 

1/20 1/20 1 120 

Equipment Blanks 

I norganics 

Radionuclides 

Trip Blanks 

1/20 1/20 NA 

1/20 1/20 NA 

TABLE 5-1 
FIELD QC SAMPLE FREQUENCY 

ROCKY FIATS PLANT 

Organics NA 1/20 NA 

Radionuclides 

Organics 

1 /20* 1 /20* NA 

NR 1/20 1/20 

I norganics 

Radionuclides 

Inorganics 

NR NR NA 

NR NR NA 

1 NA 1 1/20 I NA 

Radionuclides 

Organics 1 /20* 1 /20* 1 PerDay 

Inorganics 1 /20* 

NOTES: 

NA = Not Applicable 

NR = Not Required 
1/20 = A minimum of 1 QC sample per 20 samples collected 

1/20' = 1 QC sample per 20 samples collected or 1 QC sample 
per day, whkhever ts more frequent 

1 Per Day = 1 QC sample per day and before reuse of recleaned sampling equipment 

Source: EGIG 1991 
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container. Exceptions to splitting samples to obtain a duplicate apply to samples collected for 

volatile organic analysis. Duplicate samples collected for volatile organic analysis will be 

collected independently from the original sample to reduce the possibility of volatilization during 

sample collection. One field duplicate sample will be collected for 20 samples taken. 

Page: 3 o f 5  

Field duplicate samples will be obtained for the following types of samples in accordance with 

the referenced EG&G Environmental Management Division SOPS: 

SamDle Media 

Soil Gas GT.3.9 

EMD Standard Owratinv Procedure 

Surface Water/Sediment GT.4.6 

Surface Soil GT.3.8 

5.2 FIELD BLANKS 

Field blank samples prepared for a QC program associated with a water-based media (Le., 

surface water, groundwater, etc.) consist of volatile-free American Society for Testing and I 

Materials (ASTM) Type I1 reagent water. These QC samples are prepared in the field in the 

same manner as regular samples. The field blanks serve to identify contamination potentially 

associated with sample collection, preparation, and transportation. Field blanks for surface 

water sampling are obtained by preparing a sample bottle of the reagent water following the 

same preparation procedures that are applicable to a regular sample, including filtering and 

adding preservatives as appropriate. The field blank sample is then transported with the regular 

samples to the laboratory for analysis. The field blanks are analyzed in the laboratory as if they 

were regular samples. Field blanks must be prepared once every 20 samples. 

I 
I 
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The use of field blanks for soil and sediment sampling at RFP is not appropriate because of the 

lack of commercially available blank soils and solid materials that adequately reflect the various 

soil types encountered. Developing blank soil types within the RFP region is not practical due 

to the subjectivity of characterizing background soil conditions and the variability of soil types. 

5.3 EQUIPMENT RINSATE BLANKS 

Equipment rinsate blanks will be obtained when sample collection requires the use of sampling 

equipment. Analyses of equipment rinsates are used to assess the effectiveness of equipment 

decontamination SOPS. The procedure for collecting Msate blanks consists of pouring volatile- 

free ASTM Type II reagent water into, through, or over decontaminated sampling equipment 

(such as a bailer) and then collecting it into prepared sample bottles. A sample container 

appropriate for each type of analysis for which environmental samples are being collected will 

be selected. The equipment rinsate blank sample is then tmsported with the regular samples 

to the laboratory for analysis. Equipment rinsate blanks will be collected once every 20 samples 

or once per day, whichever is more frequent. 

5.4 TRIP BLANKS 

Trip blanks serve to assess the potential for cross contamination of VOCs within sample 

containers used during storage, sample collection, and transport activities. Trip blanks consist 

of volatile-free ASTM Type II reagent water that will be prepared by a laboratory. The trip 

blanks will be shipped to the sampling site with the regular sample bottles and then transported 

back for analysis with the samples collected during the sampling event. The trip blanks will 

remain unopened throughout the sampling event. The trip blanks will be prepard and analyzed 
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at the laboratory as if they were regular samples. Trip blanks are associated with organic 

analysis samples only. 

Trip blanks for soil-gas analysis will consist of unused sample cartridges transported into the 

field with the sampling equipment. The trip blank cartridge will be handled in the same manner 

as a sample, but a sample will not be collected through the cartridge. The frequency of trip 
blank preparation for both liquid and soil-gas media is one every 20 samples. 
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6.0 DATA MANAGEMENT AND REPORTING 

This section outlines the data management procedures to be followed for the inventory control 

storage and retrieval of data (both field and other data) collected during the performance of the 

nonintrusive activities for the Integrated OUs. The p r d u r e s  contained in this section are 

designed to maintain the integrity of data collected for subsequent use. Moreover, project 

tracking data (e.g., schedules, progress reports, and financial reports) will be maintained to 

monitor, manage, and document the progress of the investigation. The analytical laboratories 

for the project are under separate contract to EG&G; therefore, the analytical data for the project 
will be managed in accordance with that contract. 

6.1 FIELDDATA 

Field data will be input to the W E D S  using a DATACAP remote data entry module supplied 

by EG&G. The data sample coordinator will enter data daily. A 3.5-inch computer diskette 

containing pertinent data information will be delivered to EG&G weekly. A hard copy report 

will be generated from the module for EG&G’s subcontractor’s use. The data will undergo a 

prescribed QC process based on EG&G’s Environmental Management Division SOP F0.14, 

Revision 2, Field Data Management. 
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A sample tracking spreadsheet will be maintained by the EG&G subcontractor for use in tracking 

Sample collection and shipments. EG&G will supply the spreadsheet format and will stipulate 

timely reporting of information. These data will also be delivered weekly to EG&G on 3.5-inch 

computer diskettes. Computer hardware and software equipment will be supplied by EG&G. 

Computer and data security measures will follow acceptable procedures outlined by EG&G. 

Any updates or changes to the W E D S  system will be incorporated, when appropriate. 

6.2 MISCELLANEOUS DATA AND REPORTS 

Project files containing miscellaneous data and reports generated during the nonintrusive field 

activities will be maintained at each EG&G subcontractor’s office. Procedures controlling the 

receipt and distribution of all incoming and outgoing data and reports related to the project are 

outlined in the following sections. 

6.2.1 Receipt of Data and Reports 

I 

A document control clerk will be responsible for recording the type of document received, the 

date received, document date, and its originating organization. A control number will be 

assigned and entered into a database. The document control numbers will be organized in the 

following format; (VVVVVVVV) (xXXXX)-(Y Y Y Y Y) where: i 

(vwwvw is the project number; 

(xxxxx) 

(Y Y Y Y Y) 
refers to the originating organization; and 

is the sequential serial number assigned to each particular 

document. 
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Codes for each originating organization wil l  be assigned as follows: 

JE Jacobs Engineering 

EG EG&G 

DOE Department of Energy 

EPA 

CDH Colorado Department of Health 

United States Environmental Protection Agency 

If distribution is required, the appropriate number of copies will be made and distributed. The 

original document that is received will be kept in the document control file. 

6.2.2 Outgoing Data and Reports 
I 

The document control clerk will maintain a log of all project data and reports sent out. All 

outgoing project data and reports will be assigned a document control number. The document 

control numbers will be organized according to the following format: (VVVvVVVV)- 

(YYYYY), where (VVVVVVW) is the project number, and (YYYYY) is the sequential serial 

number assigned to a particular document. All outgoing reports and maps will receive a 

rigorous technical and peer review. 

6.2.3 Telephone Logs and Meeting Notes 

All notes from project meetings and telephone conversations will be maintained by personnel 

assigned to the project. These notes will be retained by project personnel until the conclusion 

of the project at which time they will be filed with the original project documents. 
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6.3 ACCESS TO PROJECT F'ILES 

Access to project files will be controlled and limited to EG&G's subcontractor personnel only. 

Authorized EG&G personnel can access specific files during normal working hours. To 
facilitate retrieval, a computer log will be maintained for all documents contained in the file. 

Project documents will be listed by document control number. The document control clerk will 

maintain the original files. 
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I 5 7.0 SCHEDULE 

1 EG&G will supply a schedule for the Integrated OU nonintrusive activities discussed in this 

section of the report. This schedule will present the sampling sequence for collection of surface 

radiation surveys, surface water and sediment sampling, concrete and asphalt sampling, soil gas 

sampling, tank and pipeline inspections, surface soil sampling, vertical soil profile sampling, and 

surface geophysical surveys. The sequence of activities will be based on the status of work plan 

I 
1 

approval and funding issues. Currently, the OU 8 and the OU14 Work Plans have not been 

approved by the regulatory agencies. I 

I 
I 
I 
I 
I 
~I 
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U.S. Department of Energy, Environmental Restoration 

U. S. Department of Energy. 1993. Rocky Flats Plant, Fiscal Year 1993, Site-SpecGc Plan. 

Rocky Flats Plant, Golden, Colorado. 
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APPENDIX A 
QUALITY OBJECTIVES - INTEGRATED OPERABLE UNITS 



TABLE A-1 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 



TABLE A-1 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTWE AT OPERABLE UNIT NO. 8 

INDICAIDRS 

Total Organic Carbon 

IYoRaANICI 

Target Analyte List - Wetale 
Aluminum 
Antimony . 
Arsenic ( C F M )  
Barium 
Beryl1 Ium 
Cadmium 
Ca lc lum 
Chrom Ium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead (CFMI 
Wagnea Ium 
Hanganrae 
Wercury ICVM) 
Nickel 
.Potass lum 
Selenium I C F M )  
Silver 
Sodium 
Thal 1 lum . (CFMI  
Vanadium 
Zinc 

EPA 415. X" 

ASTH D4129-02 ' 

X' 

EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 

EPA CLP SOW ' 

EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW I 

EPA CLP SOW 
EPA CLP SOK 
EPA 335.3 lmodified for CLP)*.* 
EPA CLP SOW 
EPA CLP SOW 
EPA CLP SOW 
EPA CLP SOU 
EPA CLP SOW 
EPA CLP SOW 
EPA CLP SOU 
EPA CLP Sow. 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP SOW' 

'EPA CLP Sow. 

X 

X 

5 mg/L 

200 ugtL' 
60 
10 
200 

5 
S 

5000 
10 
50 
25 
5 

100 
3 

5000 
15 

40 
5000 

5 
10 

so00 
10 
50 

. 20 

0 . 2  

40 mgIKg' 
12 
2 
40 
1.0 
1.0 

2.0 

5.0 

2000 

10 

10 
20 

2000 
1.0 

3.0 
0.2 
8.0 

1.0 
2.0 

2.0 

4.0 

2000 

2000 

10 

201RPW 8 0 - 1 1 0 1  L C S  
Recovery 

WATER l SOIL WATERISOX L .. ... 

1 of 7 



TABLE A-1 (CONTINUED) 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 

ANIQIS 

sul ta t -  
Nltrata 80 N 
Pluorlde 

Target Compound LIet - 
Vol at 11 e I 

Chloromethane 
'Bromomethane 
Vinyl Chlorlde 
Chloroethane 
Methylene Cblorlde 
Acetone 
Carbon Dlaulf Ida 
1,l-Dlchloroethane 

1,l-Dlchoroethane 
total 1.2-Dlchloroethene 
Chloroform 
1.2-Dlchloroethane 
2-But anone 
1.1.1-Trlchoroathane 
Carbon Tetrscblorlde 
Vinyl Acetate 
Bromodlchloromethane 
lr2-D1chloropropane 
cl1-1,3-Dlchloropropnr 
Trlchloroethene 
Dlbromochloromethane 
lrlr2-Trlchloroethane 
Benzene 
tranr-1.2-Dlchloroprop~ne 
Bromoform 
4-Methyl-2-pentsnone 
2-Hexanona 
Tetrachloroethene 
Toluene 
1.1.2,2-Tetrachoroethane 
Chlorobenzene 
Ethyl Benzene 
Styrene 
Total Xylenes 

Target Compound Llst - 
Saml-Vola t i le I 

Phenol 
blrl2-Chloroethyllether 
2-Chlorophenol 
1.3-Dlchlorobanzene 
1,4-DIchlorobanzene 
Benzyl Alcohol 
1,2-DIcblorobanzens 

EPA 315.4' 
EPA 353.2'  or 353.3' 

1TBDI 

EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW' 
EPA CLP Sow. 
EPA CLP SOW 

EPA CLP SOW' 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW 
EPA CLP SOCT 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow: 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW' 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOW 

EPA CLP SOW' 
EPA CLP Sow. 
EPA CLP SOH. 
EPA CLP SOW 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP Sow. 

X 
X' X 

X 

X" X 

X 

1 PgfL 

10 ugfL 
10 ' 
10 
10 
5 

10 
5 
5 

5 
5 
5 
1 
10 
5 
5 
10 

5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 UPlL 
5 
5 
5 
5 
5 
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water/soil Wster/Soll 

Same aa Hetals Ssmu as Mutals 

WATER I SO I L WATERfSOIL 
*. 10 uglKg (low)' 

10 
10 
10 

5 
10 

5 
5 

5 
5 

' 5  
5 
10 

5 
5 
10 
5 
5 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 '  
5 uglK0 
5 
5 
5 .  
5 
5 

330 ug/Kg' 
330 
330. 
330 
330  
330 
330 

*. 

SOIL 
* *  

.** 

e.. 

SOIL *.. 



TABLE A-1 (CONTINUED) 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 . 

I-Nethylphenol 
bIill-ChloroIiopropylJether 
4-Methylphenol 
N-Nitroao-Dipropylamlne 
Hexachloroethane 
Nitrobenzene 
Iaophorone 
I-Nitrophenol 
7.4-Dimethylphenol 
Benzoic Acid 
b1~II-Chloroetho.ylmethane 
2.4-OIchlorophenol 
1.2.4-TrIchlorobenrene 
Naphthalene 
4-Chloroanallne 
Hexachlorobutadiene 
4-Chloro-3-methylphenol 
I-Methylnaphthalene 
Hexachlorocyclopentadlene 
2.4.6-TrIchlorophenol 
7.4.5-TrIchlorophenol 
I-Chloronaphthalene 
I-Nit roanal ine 
DIaethylphthalate 
Acenaphthylene 
2,6-DlnItrotoluene 
3-NItroanllIne 
Acenaphthene 
7.4-Dinitrophenol 
(-Nitrophenol 
Dlbenzoluran 
7.4-Dlnltrotoluene 
Diethylphthalate 
4-Chlorophenol Phenyl ether 
Fluorene 

Target compound Llat - 
Semi-Volatlles lcontlnuedl 

4-Nltroanal Ine 
4.6-Dlnltro-I-methylphenol 
H-nltroaodlphenylamlne 
4-Bromophenyl Phenyl ether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrens 
Butyl Benrylphthalate 
3.3'-DlchlorobenzldIne 
Bentolalanthracene 
Chryiene 
b h  (I-ethylhexyllphthalste 

EPA CLP Saw. 
EPA CLP W 
EPA CLP Saw. 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP W 
EPA CLP Sow. 
EPA CLP Saw. 
EPA CLP W 
EPA CLP Saw. 
EPI CLP XW' 
EPA CLP Saw. 
EPA CLP SOW 
EPA CLP SOCT 
EPA CLP W 
EPA CLP Sow. 
EPA CLP W 
EPA CLP Sow. 
EPA CLP S X M  
EPA CLP Sow. 
EPA CLP Saw. 
EPA CLP W 
EPA CLP Sow. 
EPA CLP XW' 
EPA CLP SOW. 
EPA CLP W 
EPA CLP W 
EPA CLP Sow. 
EPA CLP W 
EPA CLP W 

EPA CLP Sow. 
EPA CLP W 
EPA CLP SOW 
EPA CLP W 
EPA CLP Sow. 
EPA. CLP Sow. 
EPA CLP SOP 
EPA CLP !5WF 
EPA CLP S W  
EPA CLP S W  
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOP 
EPA CLP Sow. 
EPA CLP S W  
€PA CLP Sow. 

X 
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330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
1600 
330 
1600 
330 
330 
330 
1600 
330 
1600 
1600 
330 
330 
330 
330 
330 

uglKg' 

1600 ugIKg' b. 

1600 
330 
330 
330- 
1600 
330 
330 
330 
330 
330 
330 
,660 
330 
330 
330 

.. ... 

/ 

.**  



TABLE A-1 (CONTINUED) 

\ ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 

DI-n-octyl Phthalate 
Bensolblfluoranthene 
Benrolkltluoranthene 
Benxo I a1 pyran. 
Indono( 1,2.3-cd)pyrene 
DIbenx[a,hIanthracene 
Benxo[g,h,Ilperylene 

mDIo*DcLIDu 

Cross Alpha 
Oroar  Beta 
Uranlum 

233*234 
Uranlum 215,218 
Amerlclum 241 
Plutonlum 239,240 
Trlt ium 
Strontlum 89.90 

FIELD HEASUREHEHTS 

1.1.1 Trlchloroethane 
Carbon tetracblorlde 
Methylethylketone 
Dlchloromethane 
Psrchloroethene 
Trlchloroethene 
Bensene 
Toluene 
Xylene 

EPA CLP SOW' 
EPA CLP SOK 
EPA CLP SOIT 
EPA CLP SOK 
EPA CLP Sow. 
EPA CLP Sow. 
EPA CLP SOK 

8 .  L, g. h. 1. k. 1.m. n 
a, f, g. h. 1. k. l.n, n 
f.h.i,m.n,s,l X' 

EPA 502.2 
EPA 501.2 
EPA 502.2 
EPA 502.2 
EPA 502.2 
EPA 502.2 
EPA 502.2 
EPA 502.2 
EPA 501.2 

, X* 
X' 

X 
X 
X 

x -  
X 
X 
X 
x 

X 
X 
X 
X 
x 
X 
x 
X 
X 
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NA 
HA 
0.6 pcI/L 

NA . 
HA 
0.01 PCIlL 

400 pCIlL 
NA 

5 
5 
10 
5 
5 

330 
330 
330 
I 30 
330 
330 
330 

[Replicate ILsboratoty 
Analyeen) Control Sample1 .. e.. 

0.3 pcllg 

0.03 pCIlg 
400 pCl/L 

0.02 QCllg 

1 pci/g 
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TABLE A-1 (CONTINUED) 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 

FIELD PARAMETERS 

PH 

Speclflc Conductance 

Temperature 

BetalCamma 
Alpha Radlatlon 

1 

1 

X 

X 

1 X 

Celper Huller Detector X 
PIDLER X 

DbtbctIon L I d t  PrbcImIon 

f 0.1 pll unit Nh 

2.5 umholcm' Nh 
25 umholcm' NA 
250 umholcm' NA 

f'0.1OC Nh 

5,000 dpm1100cm' 4 201 Error  
300 dpm/lOOcml E 201 Error 

Accuracy 

f 0.2 pH unite 

f 2.51 max. error at 500. 5000.  
50000 umhoelcm plue  probe: 
f 3.0% max error at 250, 2500, and 

25OOOplua probeoccuracyol f 2.01. 
f 1.ooc 

Nh 
NA 

5 of 7 
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TABLE A-1 (CONTINUED) 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 

~ ~ _ _ _  

* *  Preclalon objectlve = control llmlts spocllled In roferenced method and/or Data Valldatlon Guldellnee. 
* * *  Accuracy objectlve = control llmlts rpeclfled In referenced method Iin CRRASP Cor radlonucllder). 
F = Filtered 
U = Unfiltered 
1. Measured In the fleld In accordance wlth lnetrument manufacturer's Instructlone. The Instruments to be used are speclfled In Section 12.  
2. Medlum roll/msdlment requlred detectlon llmlte for peatlclde/PCB TCL compounds are 15 times the Indlvldual low roIl/sedlment required detactlon 

limlt. 
3. Detectlon llmlta llsted for soll/sedlment are based on wet welght. The detectlon llmlts calculated by the laboratory for eoll/eedlment. calculated 

on dry welght h e l a  ar required by the contract, wlll be higher. 
4. Higher detection llmlte may only be uaed In the following clrcumrtancer If the sample concentration exceeds five times the detection limit of 

the lnstmment or method In use, the vslue may be reporred even though the lnetrument or method detection llmlt may not equal the required 
detectlon llmlt. This Is Illustrated In the example below: 

FOK lead: 

Method In uoe - ICP 
Instrument Detection Llmlt I I D L )  - 40 
Sample Concentratlon - 720 
Required detectlon Llmlt (RDLI - 3 
The value of 220 may be reported even though the Inetrument detectlon llmlt In greater than the RDL. 

Note: The speclfled detectlon llmlte are based on a pure water matrlx. The detection llmlte for eamples may be conelderably higher depondlng 
on the sample matrlx. 

5. If groer alpha > 5 pcllt, analyze for Radium 226; i f  Radlurn 226 > 3 pcI/L, analyze for Radium 228. 
6. The datsctlon llmlte preaented were calculated ueinp the formula In N.R.C. Regulatory Culde 4.14, Appondix Lower Limit of Dotoction. pg. 21. and 

follow I 

4.66 IBKCIBKC DURI"' 4.66 lBKC/Sample DURI"' 

12.221 IEffI (CRI (SR1 le*] ( 1 1 1 ~ 1  

LLD = MOA = 

(2.221 (Elf1 ICRI (SRle'klAliql 
Where i 

LLD = Lower Llmlt of Detectlon In pCI per sample unlt. HDA = Hlnlmum Detectable Activity In pCi per eamplo . .  

BKC - Instrument Background In counte per mlnute ICPH]. 
Eff = Countlng efficiency In cpmldle1ntegrstlon per mlnute ldpml. 
CR = Fractlonsl radlochemlcal yleld. 
SR = Fractional radlochemlcal yleld of a known eolutlon. 
1 = The radlosctlve decay constant for the partlcular radionuclide. 
t = The elapaed tlme between sample collection and countlng 
Allq E Sample volume. 
BKC W R  = Background count duration In minutes. 

unlt 
BKC same as for LLD 
EFP = r m a  as for LLD 
CR = same aa for LLD 
SR a asme as for LLD 
1 A same as for LLD 
t = rame a s  for LLD 
Allq = 6ame an for LLD 
Sample OUR = sample count duratlon i n  mlnutes 

I .  On 500 umholcm range. 
0. On 5000 umholcm range. 
9. On 50000 umholcm range. 
a. U.S. Environmental Protectlon Agency Contract Laboratory Program Statement of Work for Inorganlca Analyein, Multi-Hedla, Hult -Concentrat Ion, 

7/88 tor latest verrlon]. 
b. U.S. Envlronmental Protectlon Agency Contract Laboratory Program Statement o f  Work for Inorganlce Analysle, ~ultI-Medla, Hult -Concentrstlon, 

7/88 (or latest version). etection Iimlt. 
U.S. Environmental Protectlon Agency Contract Laboratory Program Statenant of work for Organlc Analysle, Multi-Media. Multl-Concentration, 2/88 
(or latest verrlon]. 
Wethods are from 'Methods for Chemlcal Analysle of Water and Wastee: U.S. Environmental Protectlon Agency, 1983, unless othervlae Indlcated. 
Methods are from "hit Methods for Evaluation of solid Wance, PhyeicallChmIcal Methods,' (SW-846, 3rd Ed.], U.S. Environmental ProtectLon Agency. 

Tho specific method to be utlllzed is at tho laboratory's dlacrotlon provlded It meets tho epocifled 

/ 

L-( 0 6 of 7 



f. 

9 .  

h. 

1. 
j .  
k. 
1. 

m. 
n. 
0 .  

P. 
9 .  
r. 
0. 

TABLE A-1 (CONTINUED) 

ANALYTICAL METHODS, DETECTION LIMITS, 
AND DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 8 

U.S. Envlronmental Protectlon Agency, 1979. Radiochemlcal Analytlcal Procedures for Analysis of Envlronmental Samples. Roport No. EMSL-LY-0539-1, 
Lao Vegar, NV, U.S. Envlronmontal Protactlon Agency. 
Amrrlcan PublIc Health Aaooclatlon, herlcan Water Works AIJDOClatlOn. Water Pollutlon Control Foderatlon. 1985. Standard Huthodu for the 
Examlnatlon of Water and Wastewater, 16th ed.. Waahlngton, D.C., Am. Public Health Association. 
U.S. Environmental Protection Agency, 1976. Interlm Radlochsmlcal Methodology for Drlnklng Water, Report No. EPA-600/4-75-008. Cincinnati U.S. 
Envlronmental Protection Agency. 
Harley, J.H., ad., 1975, ASL Procedures Manual, HASL-100: Washlnpton, D.C., U.S. Energy Research and Development Admlnlstration. 
U.S. EPA, 1982. 'Methods for Organlc Analyola of Hunlclpal and Industrial Warte Water,' US EPA-600/4-82-057. 
'Handbook of Analytlcal Procedures,' USAEC, Grand Junction Lab. 1970, paga 196. 
'Prescrlbed Procrdures for Msasursment of Radioactivity in Drlnklng Water,' EPA-600/4-80-032, Auguat 1980. Environmental Monitoring and Support 
Lsboratory. Office of Research and Development, U.S. Envlronmental Protectlon Agency, Clnclnnatl, Ohlo 45268. 
'Methodr for Datermlnatlon of Radloactlve Subatances In Water and Fluvial Sedlmentr,' U.S.O.S. Book 5. Chapter AS. 1977. 
'Acid Dlesolutlon Method lor the Analysis of Plutonium'ln Soll,' EPA-600/7-79-081, narch 1979, U.S. EPA Envlronmental Monitoring and Support 
Laboratory, Lar Vegar, Nevada, 1979. 
'Procodurer for tho Isolation of Alpha Spectrometrically Pure Plutonium, Uranlum, and Amerlclum; by E.H. Esslngton and B.J. Drennon. Los Alamos 
National Laboratory, a private cemmunlcatlon. 
'IlOhtlOn Of Americium from Urine Samples; Rocky Flats Plant. Health, Safety. and Environmental Laboratories. 
'Radloactlvlty In Drlnklng Water,. EPA 570/9-81-002. 
If the sample or dupllcats result is <5 x IDL, then the control llmit Is f IDL. 
U.S. EPA. 1987. 'Eastern Envlronmental Radlatlon Facility Radlochemlstry Procedures Manual,' EPA-520/5-84-006. 
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TABLE A-2 

PHASE I RFYRI DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 9 





TABLE A-2 (CONTINUED) 

PHASE I RFYRI DATA QUALITY OBJECTIVW AT OPERABLE UNIT NO. 9 

OBJECTIVE (DATA NEED) 

Identify pipeline release loca- 
ions 

Identify and' characterize con- 
taminant sources in OPWL 
pipelines . 

DATA TYPE 

Data from surface 
qdialion surveys 

Field observation of 
pipelines and sur- 
rounding soil 

~ 

Data from pipeline 
pressure testing 

Data from radiation 
screening of pipelines 

Data from residue and 
wipe samples 

~ 

SAMPLtNG/ANALYSIS ACTIVITY 

Perfon surface radiation surveys at locations 
where surface soils were impacted by pipeline 
releases . 

Observe pipeline condition in test pits excavat- 
ed at documented release locations, structural 
features, and/or locations based on obsema- 
tions from previous test pits and pipeline re- ' 

lease conceptual model 

Perform pressure Lesting of pipeline sections 
between test pits 

Measure dose r am inside pipeline openings in 
test pits using field radiological insrrumenls 

Collect residue samples from pipelines in Lest 
pits; analyze for TAL Metals, TOC, TCL Vol- 
atiles, TCL Semivolatiles, Radionuclides, An- 
ions, pH, and specific conductance 

Collect wipe samples from pipelines with no 
residue; analyze for qualitative radionuclides 

ANALYTICAL LEVEL 

11 

I 

N (V for radionuclides) 

JI 

DATA USE 

Site Characterization 

Baseline Risk Assessment 

Environmental Evaluation 

Evaluation of Remedial 
Alternatives 

2 of 5 
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Identify tank release locations 

TABLE A-2 (CONTINUED) 

PHASE I W R I  DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 9 

Data from surface 
radiation surveys 

~~ 

OBJECTIVE (DATA NEED) I DATA TYPE 

. 
Data from residue and 
wipe samples 

Field observation of I lanks 

Identify and characterize con- 
taminant sources in OPWL I screening of tanks 
tanks 

Data from radiation 

SAMPLING/ANALYSIS ACTIVITY 

Perform surface radiation surveys at locations 
where surface soils were impacted by lank 
releases 

Observe condition of tank interiors through 
Lank openings 

Measure does rates inside tanks using field 
radiological insmrnenls 

Collect residue samples from tanks; analyze 
for TAL Metals, TOC, TCL Volariles, X L  
Semivolatiles, Radionuclides, Anions, pH. and 
specific conducmcc 

Collect wipe samples h m  tanks with no resi- 
due; analyze for qualitative radionuclides 

ANALYTICAL LEVEL I DATA USE 

11 
~~ - I Site Characterization 

I Baseline Risk Assessment 

Environmental Evaluation I N/A 

Evaluation of Remedial 
Alternatives 

- 1  1V (V for radionuclides) 

L 

. .  
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TABLE A-2 (CONTINUED) 

PHASE I RFURI DATA QUALITY OBJECTIVES AT OPERABLE UNIT NO. 9 

OBJECTIVE (DATA NEED) 

Assess extent of soil conlam- 
ination at pipeline release 
locations 

Characterize soil conlamina- 
Lion m u n d  OPWL tanks 

Assess exent  of soil contam- 
i d o n  around OPWL tanks 

DATA TYPE 

Data from soil sam- 
ples 

Data from soil sam- 
ples 

Dab from soil sam- 
PlU 

SAMPLING/ANALYSIS ACTIVITY 

Stage 3 - Collect samples of surface soil, 
lrench backfill, and native soil from soil 
br ings located within and surrounding con- 
taminated 87ea.s identified thrpugh Stage 1 and 
Stage 2 sampling; analyze for'analytes of 
concern .identified by results of Stage 1 and 
Stage 2 sampling 

Stage 1 - Collect samples of surface and sub- 
surface soil from soil boring placed on each 
accessible side of tank; analyze for TAL Met- 
als, TOC, TCL Volatiles, TCL Semivolatiles, 
Radionuclides, Anions, pH. and specific con- 
ductance 

Slage 2 - Collect samples of surface and sub- 
surface soils from soil bodngs placed around 
contaminated lank locations; analyze for anal- 
ytes of concern identified by resulls of Stage 1 
sampling 

:V (V for radionuclides) 

DATA USE 
~ ~- 

Sire Characterization 

Baseline Risk Assessment 

Environmental Evaluadon 

Evaluation of Remedial 
Alternahes 
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TABLE A-3 

PHASE I RFURI, ANALYTICAL DATA QUALJTY OBJECTIVES 
AT OPERABLE UNIT NO. 10 
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TABLE A-3 

PHASE I RFI/RI, ANALYTICAL DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 10 

D c t e d n e  rlct-rpccific tnnrport Soil physical paramckn Drill b r i n g s  and collect sarnflcs for moisture I 
chmteritdcr of che  dose m e  malerids mntenI, sieve analysis, determination of porosity, 

permca<mter ICSIS, and analysis of iolal organic 
carbon content 0 

Analyticdl 
Spc&c Obja t ive  (Data Need) Data Type SsmplinglAnalysis Activity Level Dab Use 

Sounrlsoil 
Characterization 

Baseline Risk Assessment 

charstcriu iubrmfacc rtntipphy and 
depth to groundwater 

G e o l q i c  description 

churcteriu groundwater flow qim uound 
each fnditidual Hmrdoor Sobrhnce Site 
OHSS) 

Waca level data Obtain quarterly watn level m a s u n m n b  form 
existing monitoring wells and new picmmtcn 
around each IHSS 

Characterize moremcnt d water in he 
vadose m e  Mstric potentid 

Soil moisture lcvcls 

m u u u r c m n u  

Install tensiomten or equivalent at sclcc~cd IHSSs I 

Chuackrize tank integrity 

. 
Drill brings and log subsurface geology 1 '  

. 

. 
0 

. 

. 

. 

Visual inspection and Make and nod visual observations of interior I 
response IO ~b exterior 
pssllrization 

Pressurize bnk to dckct  leakc 

Evaluation of Remedial 
Altemtivcs 

Sounrlsoi l  
C h m k r i z a t i o n  

Baseline Risk Assessment 

Evaluation of Remedial 
Alternatives 

sounr Poi1 
Characterization 

Baseline Risk Assessment 

Evaluation of Rcmdia l  
A l k m t i v e s  

Sounr/Soil 
Chruacterimtion 

Dateline Risk Asscssmnt  

Evaluation of Remedial 
Alternatives 

SOUIU Characterization 

1 of 2 



TABLE A-3 (CONTINUED) 

PHASE I RF'I/RI, ANALYTICAL DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 10 

Analy t id  
'Specific Objccdve (Data Need) Dab Type SarnplinglAnalysis Activity L v e l  Data Use 

Residue chemical dab CoUecl liquid ar sludge samples for chemical 
analysis 

IV ( V . f a  
radiological 
analysis) 

IV Test pits and soil 
sampling 

Dig kit pits and collect soil samples near valves, 
pipe joints. and elbows. and where leaks rm 
indicated from tank integrity testing 

Conduct radiological (HPGe) surveys 

sourcelscil 
Characterization 

Soil and S O U K ~  

chenital data 
11 

Conduct soil gas surveys at appropriate IHSSs; 
~ a l p  vapor samples for volatile organic 
compounds (VOCs) 

Baseline Risk Assessment 

Envimnmentd Evalua.tion 

Evaluation of Remedial 
AlkmatiVCS 

Collect rlnficial  soil samples; analyze for 
paramten appropriale f a  each IHSS 

IV (V fa 
radiological 
analysis) 

Collect soil con samples for depth pmfilcs at soil 
gas or radiation hot s p o ~  or near hnks  or olhcr 
~ l c a s c  points: analyze for ~~IXIIC~CK appropriate 
for each IHSS 

Collec~ surfaa water samples 

1V (V f a  
radiological 
analysis) 

Sourulsoil 
Characterization 

Characterize presence 01 ahence of surface 
mkr conmination 

Surface water sample 
daca 

IV (V f a  
radiological 
analysis) 

surface Wata 
Characaterization 

Phase 11 Planning 

s0urcelsoi1 
Charactcriza tion 

Characteritc presence or absence of sedimnt 
contamination a1 appropiate WSSs 

Sedimnt chemical data Collect scdimnt samples Fmm drainages 
downgradient of selected IHSSs 

IV (V f a  
radiological 
analysis) 

Phase 11 Planning 

Gruundwatcr 
Characterization 

Groundwater grab 
sample dsla 

CoUect grab samples horn water table during drilling 
of soil borings 

IV cv f a  
radiological 
analysis) 

Plinsc I I  Planning 
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I 
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I 
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TABLE A-4 

PHASE I RFyRI[ DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 12 

D 
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TABLE A-4 

PHASE I RFYRI DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 12 

Dntn Use M)lhl 
L e d  SpecXc Objective (Data Need) D a b  Type samplin%Analysu Activity 

CIIAIUCTERIZENATURE AND EXlENT OF CONTAMINATION 

Define the nature and horizontal extent of 
. suriicial soil contamination 

Characterize surlicial soils 

Define the nature and vertical extent of 
mntrmination in the roil column beneath 
each IHSS 

Characterize prcscnce o r  absence of sail 
contamination at each IHSS 

Rsdialion survey data Perform field radiation survey at II1SSs I, 11, or Ill Characterize Nature and 

Surficial soil contamination 
data for parameters appropriate for each II lSS IV Basclinc Risk Assessment 

radiological Evaluation of Rcmcdial . 

Extent 
Collect surficial spil samples at IIISSs; analyze 

(v for 

analyses) Allcrnalives 

Soil chemical data Conduct soil gas surveys at appropriate IIISSs; 
analyze vapor samples lor volatile organic 
compounds 

I1 or 111 

611cct subsurface soil and ground water 

samples at IHSS for real time analysis 

Drill borings and collect subsurface soil core I V  
sampler, analyze for nonradionuclides and (v for 

radiological 
analysis) 

radionuclides at appropriate I H S  

Characterize Nature and 
Extent 

Basclinc Risk Asscsmcnt 

Evaluation of Rcmcdial 
Nit rnativcs 

1 of 5 
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TABLE A-4 (CONTINUED) 

PHASE I RFYRI DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 12 

- 

Date Use Wytical 
I rve l  S&K Objective (Dab Need) D a h  Type SamplinglAnaiyrL Activity 

Characterizc subsurface s t r a l i p p h y  and Geologic parameters Drill borings and log subsurface geology I Characterize Nature and 
depth to ground uater  Extcnt 

Baseline Itiisk Assessmcnt 

Dctcnninc the elrtcnt of sediment 
contamination 

Sediment chcmical data - Collcct sediment samples at sclcct II1SSs 

.Dctcrminc if ground water bencath IHSSs 
bar becn affecdcd by contaminatioo in the 
o w l y i n g  mils 

Characterize movement of water in the Soil moisturc data Install tensiometers at xlectcd IlISS 
unsaturated zonc hachability v a l v a  . Collect ground water screening samples at 

xlect I H S S  for real tirnc analysis 

Evaluation of Rcmcdial 
Alternatives 

1V Characterize Nature and 
(V for Extent 

radiological 
analysis) Bascline Kisk Asscumcnt 

Evaluation of Rcmcdial 
AI temativcs 

I 

11 

Characterize Naturc and 
Extent 

Baseline Risk Assessment 

Evaluation of Rcmcdiil 
Altemativcs 



) TABLE A-4 (CONTINUED) 

PHASE I RFYRI DATA QUALITY OBTECTNES 
AT OPERABLE UNIT NO. 12 

- 
D a h  Use Analytical 

h V e l  Spec& Objcctirc ( D a h  Need) D a h  Type SamplinglAnalysk Activity 

I 

Determine the extent of ground water 
contarnination 

Characterize potential of ground water Ground water chemical - Collect ground water samples from monitoring IV Charactcrizc Nature and 
contamination at appropriate 1H.S data wells at selected IHSS (V for Extent 

radiological 
analysis) Baseline Risk /\ucsrmcnt 

Auess the p u n d  water migration 
potential beyond the IHSS and OU12 
boundaries 

Characterize local ground aater flow 
rcgimc at appropriate IliSSs 

water level data Obtain water level measurements from well 
points installed at lHSSs 

I 

Evaluation or Remedial 
Alternatives 

Install monitoring wells at’ If iSSs where wells 
are required I 

Conduct slug tau on wells installed at IllSSs 

Characterize Nature and 
Extent 

Baseline Risk Assessment 

Evaluation of Remedial 
Alternative 

3 of 5 



TABLE A-4 (CONTINUED) 

PHASE I W R I  DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 12 

Data Use Amlytical 
L e V d  Spg'& Objectire (Data Need) D o h  Type SamplinglAnnlysk Activity 

DETERMINE RISKS ASSOCIATED WTH CONTAMINATION 

Contamination identification 

Toxicity assessment 

Analytical data Sce description lor Nature and Extent of I, I l l .  IV ' - Baseline Risk Assessment 
Contamination (V for 

radiological 
analysis) 

All data that characterize See description for Nature and Extent of , I, Ill ,  IV Determine potential 
nature and extent Contamination ' (v for pathways and receptors 

radiological 
analysis) 

ha ly i ica l  data 

Toxicity values 

Scc description for Nature'and Excent of 
Contamination 

I ,  111, IV' Determine risk to rcccptors 
(V for 

radiological 
analysis) 

Risk chanacrka t ion  Toxicity ~ l u c s  Not applicable Not applicable Baseline Risk Assessment 

Evaluation of Remedial 
. Alternatives 

Unqrtr inty analysis Statistical parsmeters Not applicable Not applicable Determine adequateness of 
data to perform [laxline 
Risk Asscssmcni 

4 of 5 
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TABLE A-5 

PHASE I RFURI ANALYTICAL DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 13 

Dam Use Specific Objective (Data N d )  Data Type Sampling/Analysir Activity Analytical 
Level 

JMnbllsh the presence or absenac of coatamlnmls Soil gar. HF'Gc. soil and 
groundwaltr data s a i l  gar survey. coucct surface rd Mmplcs. d a t i o n  multi-rrpdi. charadcrimtion 

For cach IHSS, conduct WGc radiation m e y .  I1 for €me Contaminant IOOUTCC and 

subsurface roil samples. and groundwater 
sampler. and asphalt samples, as necessary 

survey, 1v 

malytcs, & 

radiological 

for 
conventional 

v for 

mdytCS 

Charaderlze the envlrwmental setllng of each lHSS 

Subsurface seafigraphy and characteristics of 
SUbSlaface ttMf&dS 

Depth to groundwater 

Groundwater flow regime 

Vadose water flow regime 

Charaderlze the nature and extent ef contamlnallw 

Affcclcd m d i a  including location. concentmtion, 
type, physical stak, and quantity of contarninants 

Geologic description 

W a t a  level data 

Warn level data and 
aquifer tuu 

Soil moisture data and 
m b i c  potential 
matmmnts 

Surface water, soil and 
groundwater data 

Evaluate applicability of existing data han 
adjoining IHSS's. drill k h o l e r  and log 
subsurface makrials 

Water level data from existing wells. piemmetern 
and newly installed boreholes 

Evaluate applicabiliiy of newly dcvclopcd aquifer 
data from adjoining Opcrable Units 

Evaluate applicability of newly developed vadose 
mne data fran STP vadosc characterization d 
thc OU2 vadare study 

For each IHSS, conduct HPGc radiation m e y .  

subsurface soil samples, and groundwater 
samples. and asphalt samples. as necessary 

sdl gas SUWY. c ~ u e c t  sllrfaa soil ~mpies. 

1 of 2 

I Subsurfam Characterization 

IV for Site Charactahation 
conventional . Evaluation of Runedial 
andytcsand Akcmitivec 
v for Risk Assessment 
radiological 
M a l y t c S  



TABLE A-5 (CONTINUED) 

PHASE I W R I  ANALYTICAL DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 13 

Specific Objective (Data Ned) Data Type Analylical 
Level 

Data Use 

Asstsr M e  m d  transport of conhdonob soil and aquifer phydcal Evaluate applicability of newly d c v c l q d  4uifcr  I Risk Aascsrmcnt 
Paramwm data from adjoining w b l e  Units and vdost  

zone data kcan STP vadose charactaimtion and 
the OU2 vadose study 

Assesr rlsk to human heallh nod envlrwmmt 

IdentlFy applicable rernedlal measures 

Data types i n d i d  above 

Data ms indicaled above 

Synthesis of RFIBI data 

Synthesis of RFIBI data 

2 of 2 

I Risk Assessmnt 

I Evaluation of Remedial 
AltcnratiVU 
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PHASE I RF'I/RI DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 14 



TABLE A-6 

PHASE I WRI DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 14 

Define lhe horizontal nature and extent of 
turticial roil contamination 

Characterize aurficial soila Ridiition aurvcy d i u  Perform field radiation aurvey i t  u c h  IIISS 111 

Surficiil toil 
con!arnitialion IIISS; in i lyzo for pirimetera appnipn’ite AIr erch 0’ for 
data IIISS 

Collect and analyze aurficiil roil rampler i t  each IV 

radiological 
analyrca) 

Sufici i l  soil phyaicil Collect and analyze aurficiil roil aimplea fur pliyaical 1. I I  
properties d i u  charactcriitica 

Define the verticil I U ~ U ~  ind exienl of 
conllminrtion in  the toil column benulh u c h  
IHSS and potential for contaminated mil to 
Impact turface water rod groundwater 

SourcclSoil Characterization 

Baacline Ritk Aaressincnt 

Evaluation o f  Remedial 
Alternativer 

. Characterize pntence  or  abtcnce of Owphysical datal Conduct borehole c lurance gmphyaical aurvey at I SourcclSoil Characterization 
NbmtfiCe UlilidCddNChlrU Existing utililiea maps appropriate MSSs h a t  will have tubturface 

investigations 

1 of 4 



TABLE A-6 (CONTINUED) 

PHASE I WRI DATA QUALITY OBJECTNES 
AT OPERABLE UNIT NO. 14 

I 

Dntn Type Somplin~IAnnlyris Aclirily Analytical 
h T d  

nata Ilsc 

Chimeterire prcrence or ibaence of Boil Soil chemical ind Conduct roil gia ,rurveya i t  appropriate IliSSa; 111 SourcclSoil. Surfice Witcr. 
contunhation i t  u c h  IHSS phyaical properties 

dits compounda (VOC) 
analyze vapor aimplea for volatile organic Oroundwiter 

Chiricleriution 

Collect and analyze in rim Boil and aubaurfacc toil 
tamplei i t  i l l  IHSSi 

111 Bitcline Rick Asceaamcnt 

Environmental Evilii rtinn 

Evrluition of Remedial 
Collccl mil and analyze core armplea dong deplh I V  

(V for 

inrlyria) 

profilea, inilyze for par imden appropriate for each 
IHSS radiologici\ Alkmitivea 

Collect soil umplea for inilyais of physical 
propertiea 

1. I 1  

Chincterke wbaurfics stratigraphy and Owlogic parametera Drill boringa and log iubaurficc geology 1 SourcclSoil. Oroundwitec 
depth to groundwiler Chinctcriution 

Evaluiticm of Reniediil 
Allernitivca 

2 of 4 



TABLE A-6 (CONTINUED) 

PHASE I WRI DATA QUALITY OBJECTIVES 
AT OPERABLE UNIT NO. 14 

D a h  Type  SamplinglAnalyric Activity 
Analytical 

L t T d  
Data Use 

Chancterite presence or abacnce o f  
p u n d w r t e r  conhmtnrtion i t  
rppropriate IHSS 

aroundwater 
chemical data 

Collect tnd  analyze gmundwatcr aimplea from 
monitoring wellt i t  aelected MSS 

I V  
0, fw 

radiological 
rnrlyti t)  

Aimat h e  gcoundwrta migration potential 
beyond the IHSS and OU14 boundrrier 

' Characterize groundwater flow regime Water level data 
rround rppropriate MSSt 

Obtain qutrterly water level muturcmcnta from 
c x h i n g  modloring welli a m n d  u c h  IHSS 

lnitrll monitoring welli t t  each IIISS ID tppropriate 
and conduct pumping tcrt 

Soil aroundwater 
Charictcriution 

Biaelino R i t t  Atactirnent 

Environmental Evaluation 

Evaluation of Remcdial 
Altenutiver 

aroundwater 
Chrractcriution 

Baacline Rink Aireaamcnt 

Evaluation of Remedial 

3 of 4 



TABLE A-6 (CONTINUED) 

PHASE I RFURI DATA QUALITY OBJECTn7Es 
AT OPERABLE UNIT NO. 14 

ic 

SampljnglAnaJyst Acdrily Deb Use Andyticd 
L c T d  

N Collect and inrlyre pretrtatmcnt umplet to Support Section of Remedial Action Altenutive Bench-Kale tenting 

Tmubility thtdier 
(V for 

ridiologicrl 
rnrlytei) 

Charrcterire cite-spaific Boologic Soil phyticrl Collect and rnrlyze Boil umplct for prrrmelert I,  n Evaluation of Remedial 
prnmden identified a#  rppmpriiic for crch IHSS Alfernrtive, panmeten 

4 of 4 
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Told Suspended Solids 

Totd Diridved Solids 

PH 

APPENDIX B 

€PA 160.2O X 10 nlgn NA 20%RpD 80-1 20% LCS 

€PA 160.1O X X 20%RPD 80-1 20% LCS 

Racovely 

Recove~y 

€PA 160.1O X X 0.1 pH units 0.1 pH unitm NA 10.05 pH unite 

ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

EPA CLP SOWo 

€PA CLP SOWo 

€PA CLP SOWo 

EPA CLP SOWo 

€PA CLP SOWo 

€PA CLP SOWo 

EPA CLP SOWo 

€PA CLP SOWo 

EPA CLP SOW0 

€PA CLP SOWo 

€PA 335 Jolmod. 
for CLPl 

I I I 

X X X X WATEWSOIL WATEWSOIL 

200 /JgR 40 mglKg 

60 12 

10 2 

200 40 
.~ ~~ 

5 1 .o 

5 1 .o 

5000 2000 

10 2.0 

50 1 0  - 
~~ 

25 5.0 

5 IO 

I I I I I I I I I 

I I I I I I 1 I I 

~ ~~ ~ 

Antimony 

Arsenic (GFAAI 

Barium 

Beryllium 

Cadmium 

Cdcium 

Chrwrdum 

Cobdt 

copper 

Cyanido 

wp\flatr\fsp\tabBl .wpf July 21, 1993 . .  Page 1 of 14 



b. w 

Lead (GFAAl 

Magnesium 

-~ ~~ 

ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

€PA CLP SOWo 3 1 .o 

EPA CLP SOWo 5000 2000 

' l x  

Selenium IGFAA) 

Silver 

Sodium 

Thallium (GFAA) 

Vmdium 

WATEWSFL X X X WATEWSOIL 

€PA CLP SOWo 5 1 .o 

€PA CLP SOWo 10 2.0 

€PA CLP SOWo 5000 2000 

€PA CLP SOWo 10 2.0 

€PA CLP SOWo 50 10 

othr I d &  

Molybdenum 

Caaium 

Strontium 

Mangenere I EPACLPSOWO I 

X X X X WATEWSOIL WATEWSOIL 

.. ... €PA CLP SOWo 8 Pan- 40 q / K q  
IIcAp1 

€PA CLP SOWo 1000 200 

€PA CLP SOWo 200 40 

1-15 1 3.0 -1 
I I I 

Mercury (GFAAj €PA CW SOWo I I I 0.2 0.2 I I . .  

Nickel I EPACLPSOWO I ' I I 1 . 1 4 0  I 8.0 I I 
-I I I 5000 

I 2000 

wp\flatm\frp\tabBl .wpf July 21. 1993 Page 2 of 14 



ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

X 

x 

X 

X 

X 

Lithium 

Tin 

X 

. x  

X 

X 

X 

horg.nk. 

Percent solids 

Sulfde 

X 

AMOU9 

X NA 10 mg NA NA 

M a h o d  

X 

€PA CLP SOWo 

€PA Qp SOWo 

X NA 4 Mh Same as matale S a m  .I metals . 

WatalSoil WaterlSoil 

€PA 180.3O 

€PA 378.1 O 

10 mglL 

Sulfate 

Nitrate .I N 

Fluorid. 

Oil and Grease 

NA 

‘Total Petroleum 
Hydrocabma 

1 mglL 

€PA 310.1O 

EPA.310.1 O 

EPA 325.2O 

NA 

EPA 375.4O 

EPA 353.2O 01 

353.30 

EPA CLP So 

EPA CLP So 

SW I GW 

=F I I loo I 2o 

I 40 

I 10mglL 

I NA I I 
I I 5 m g L  I N A  I I 

5 mglL NA 

NA 

wp\flatr\fsp\tabBl.wpf July 21. 1993 Page 3 of 1 4  



ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES II 

C lwmr tham 

Bromomethmm 

I x  I x  I x  €PA CLP SOWo I T=m CarPMd M- 
V d . t k  

.. ... €PA CLP SOWo 1 OpgA 10 M l K O  ilowl 

€PA CLP SOWo. 10 10 

l x  I 

Cebon D i d f i e  €PA CLP SOWo 

1 ,I-l)lchloromthenm €PA CLP SOWo 

1 .I-DichlofOethMe €PA CLP SOWo 

total 1.2-Dtchloroethenm EPA CLP SOWo 

Chloroform EPA CLP SOWo 

1,2-~chloromthma €PA CLP SOWo 

2-Butatone €PA CLP SOWo 

1.1.1 -Trichwomthane €PA CLP SOWo 

C s t h  Tmtrachlde EPA CLP SOWo 

Vinyl Acmtstm €PA CLP SOWo 

Brwnodichlormthanm €PA CLP SOWo 

WATERISOIL I WATERISOIL I 

5 5 

5 MA 5 MA 

5 5 

5 5 

5 5 

1 5 

10 10 

5 5 

5 5 

10 10 

5 5 

Vinyl Chloridr I EPACLPSOWO I 
Clwomthanm EPACLPSOWO I I 

I Methylmm Chlo(de I EPACLPSOWa 

Acmtonr I EPACLPSOWO I 

I 10 

%I 10 

1 
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- 
T r o a  carpand u.1- 
vdatk 1Cmt.l 

1.2-DichloropopM* 

sia.l,l-Dichloropopena 

Trichloroethene 

[)lbrornochloromthene 

1.1.2-Trichloroethene 

Benzena 

trenel , Z - D i c h l o r ~ p ~ p ~ ~  

Br omof orm 

CMathyC 2-pmtatone 

2-Hexanona 

Tatrachloroathme 

Toluene 

1.1.2,2-TatrKhoroatharr 

Chlaobenzma 

Ethyl Benzme 

Styrana 

Totd Xylener 

wp\flste\fep\tabBl.wpf July 21, 1993 6 
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A N A L n l C A L  METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

M a h o d  SW GW Barahde SED R q h d D d e d b n  RegutedDetk(km RuSonObjedive A ~ O t + h s  
unit. -wmis Umka - S d l S o d  

EPA CLP SOW" X X X X WATEWSOIL WATEWSOIL 

EPA CLP SOWo 5 5 

€PA CLP SOWo 5 5 

EPA CLP SOWo 5 5 

€PA CLP SOW" 5 5 

EPA CLP SOW" 5 5 

EPA CLP SOWo 5 5 

EPA CLP SOW" 5 5 

€PA CLP SOWo 5 5 

EPA CLP SOWo 10 10 

€PA CLP SOW" 10 10 

€PA CLP SOW" 5 mfl 5 MKa 

EPA CLP SOW" 5 5 

€PA CLP SOWo 5 5 

€PA CLP SOW" 5 5 

EPA CLP SOWo 5 5 

€PA CLP SOWo 5 5 

EPA CLP SOWD 5 5 

Paas 5 of 1 4  
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ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES - 
T r o a  cmpand u.1- 
S d - V C J d U  

Phend 

k ~ l 2 - C h l ~ 0 0 t h ~ l l * t h ~  

2-Chlaophmd 

1.3-[)lchloroberu.nr 

1.4-Dichlaoberusnr 

B.Nvc Alcohd 

1.2-0lchlwob.lu.n. 

2-Methylphsnd 

ksl2-Chhlotollopropyl)ach.r 

CMothylphend 

N-NitroseDtpopylarnr 

Hsxschloroethas 

Nitrobarone 

Isophorone 

2-Nltrophend 

2.3-hmthylphmd 

Beruolc Acid 

MOfhod SW GW B a a M a  SED R U  D d a h  Req&md Dotadon Reddon Objat lw A o m n q  Objoctlvr 
Umk. -sd/sod umns .wets 

X X X WATERISOIL WATERISOIL 

€PA CLP SOWo 1opgIL 330 mlKg 

€PA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

EPA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOWa 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOW' 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

330 MlKg EPA CLP SOWo 10 &OIL 

EPA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOWo 1 0  330 

€PA CLP SOWo 50 1 eo0 

wp\flate\frp\tabBl .wpf July 21, 1 9 9 3  Page 6 of 1 4  



ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

bir(2- 
Choroothoxylmethene 

2.4-Dichlorophmol 

I WATEWSOIL WATEWSOIL I I 
€PA U P  SOWD 1 0  330 

€PA CLP SOWo 10 330 

lI2.4-Trichloroberuene €PA ClP SOWo 1 0  330 

Naphthalene EPA CLP SOWD 

4-Chloroendine €PA CLP SOWD 

Hexachlorobutcdiena €PA CLP SOWo 

4-Chloro-3-methylphend €PA CLP SOWD 

2-Methylnaphthelme €PA CLP SOWD 

1 0  330 

1 0  330 

10 330 

10 330 

1 0  330 

2-Nitroonoline I EPACLPSOWO 1 I I I I 50 I 1000 I I 

Hexschiorocyclopmtcdim EPA CLP sowo 
0 

Dimthylphthdote 

10jQR 330 jQlKg 

I lo I 330 

2.4.6-Trichlorophmol €PA CLP SOWo 

2.4.5-Trichlorophonol €PA CLP SOWD 

Acensphthene 

1 0  330 

50 1000 

I lo 
I 330 

2.6-Dinitrotdueno I EPACLPSOWO I I I 1 



ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES - Mamod SW GW BUahde SOD Regubed Dot~atim R s q u i s d D d ~ h  R s h m O b j e d h r e  A w O b j b c c i v s  
umks . W.1- w e  . Sd190d 

1Nitroanilins €PA CLP SOW" 50 1000 

WATEfUSOlL CmPMd u.c- €PA CLP SOW" X X X X WATERISOIL 
v* Kknt.l 

Acenephthene €PA CLP SOW" 10 330 

2.4-Dtnttrophaol €PA CLP SOW" 50 1600 

QNitrophend €PA CLP SOW' 50 1 800 

hbenzofurm €PA CLP SOW' 10 330 

2.CDinitrotoluane €PA CLP SOW" 10 330 

Chethylphthelete €PA CLP SOW" 10 330 

CChlwophend Phenyl EPA CLP SOW" 10 330 
ether 

Fluwsns €PA CLP SOWo 10 330 

4-Nitroandine €PA CLP SOW" 50 1600 

4.6-Dinitr~2-msthylphend EPA CLP SOWo 50 1800 

N-nitrosodiphenylemne €PA CLP SOW' 10 330 

4-Bromophenyl Phenyl €PA CLP SOW" 10 330 
ether 

Hexschlorobsnzene €PA CLP SOW" 10 330 

Pentechlorophmd €PA CLP SOWo 50 1600 

F'haanthrme €PA CLP SOW" 10 330 

Anthracens EPA CLP SOW" 10 330 
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Di-n-butylphthdate 

Trosc CmPMd u.1- 
V&hS Ic0nt.l 

Fluorantheno 

Pyrone 

Butyl Berulphthdete 

3,3'-Dichlorobentidine 

Banzo(e)athreceno 

Chryoene 

bir12-ethylhexyllphthslote 

Ch-n-octyl Phthdeto 

Benzo(b)fluorenthane 

Benrolk)fluotmthene 

Beruola)pyrme 

Indeno(l.2.3-cd)pyrmo 

Chbenz(e.h)anthrecme 

Bemo(g, h.i)peryleno 
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Mdhd SW GW B a d d m  SED R.gutsd Ddeotim RegJred Damdim R.d*m 0b)atlvm A- OktmdIv8 
Umko - W m a  Umke . sdlsod 

EPA CLP SOWo 10mA 330 pglKg 

€PA CLP SOW" X X X X WATEfUSOlL WATEWSOlL 

€PA CLP SOWo 1 O p g L  330 pglKg 

€PA CLP SOW" 10 330 

€PA CLP SOW" 10 330 

€PA CLP SOW" 20 660 

€PA CLP SOWo 10 330 

€PA CLP SOWo 10 330 

€PA CLP SOW" 10 330 

EPA CLP SOWn 10 330 

EPA CLP SOWo 10 330 

€PA CLP SOW" 10 330 

€PA CLP SOW" 10 330 

€PA CLP SOW" 10 330 

€PA CLP SOW" 10 . 330 

€PA CLP SOW" 10 330 
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ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

AnJvrb 

T r p a  bmoornd u.c- 
RartkldalpcBr 

dphbBHC 

botbBHC 

deltbBHC 

Q~JIWIWBHC Ibndand 

Heptachlor 

Aldnn 

Heptdor Epoxdr 

Endosulfan I 

Dieldran 

4,4'-DM 

Endrin 

Endodfm I1 

4.4'-DDD 

Msthod SW GW Baahde SED R & d  IMactiOn Requ*d Da&abn - 0- A--v O W -  
Unit# . Wota Units ~ w s o d  

X X X WATEWSOIL WATERISOIL 
i%W) I% Recovery) .. ... €PA CLP SOWo 0.05 MIL 8.0 MlKg 

EPA CLP SOWo 0.05 8.0 

EPA CLP SOWo 0 05 B O  

EPA CLP SOWo 0 05 8 0  

EPA CLP SOWo 0.05 8.0 

€PA CLP SOWo 0 05 MIL 8.0 M t K Q  

€PA CLP SOWo 0 05 8 0  

€PA CLP SOWo 0 05 8.0 

EPA CLP SOWo 0 10 18.0 

€PA CLP SOWo 0.10 18 0 

€PA CLP SOWo 0 10 16.0 

€PA CLP SOWo 0 10 18 0 

EPA CLP SOWo 0 10 18 0 

Endosulfan Sulfatr 

4.4'-DDI 

Methoxychla 

Endrin Katonr 
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€PA CLP SOWo 0.10 18.0 
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L\rr)lcb 

TlrOa bnpMd u.1- 
R r t i d d r l P C I a  ( C m t )  

elph,Chlordae 

gmnn&hlordsna 

Toxaphene 

AROCLOR-1016 

~~ 

Mschod sw cw B U . h d 0  SED Re+kdDscabn- R & D d e d k n  Red.knOb/adiva Aoamm~vOhJeQlv8 
U d o  - W8la Umica -5OillSad 

X X X WATEWSOlL WATEWSOlL 
I%RPDI 1% Recovay) 

€PA CLP SOWo 0.5 80.0 

€PA CLP SOWo 0.5 80.0 

€PA CLP SOWo 1 .o 160.0 

EPA CLP SOW' 0.5 80 0 

AROCLORl221 

groso Alpha 

groio Beta 

AROCLOR-1232 

.. ... f,g.h,i,k,l.rn,n.a X X X X 2 pCiA 4 pCilg 

f.g.h.i.k.l.m.n.o X X X X 4 p c i i  10 pCilg 

- 1  I ' 0.5, 

Urmiurn 235, 238 

Amricum 241 

Plutonium 239 + 240 

I 80.0 

f.h,i.l.m.n,o X X X X 0.6 pCilL 0.3 pCilg 

i,I,p.q,o X X X X 0.01 pCiA 0.02 pC1lg 

I.l.O.P.0 X X X X 0.01 PCllL 0.03 pCilp 

AROCLOR-1242 I EPACLPSOWO I I I I I 0.5 I 80.0 I I 
AROCLORl248 I EPA C L P S W o  I l l  I I 0.5 

1 .  80.0 
AROCLORl254 I 1.0 1 160.0 

AROCLORl 260 I EPA CLP SOWo I I . 1.0 160.0 I ILeboretocy Control I Anabaanl 1- SamDlel 
(Replicate 

I I I I I I I 1 1 

I I 0.3 pCilg Urmiurn 233 + 234 I f.h.i.m.l.n.a I x  I x  I x  I X I 0.6 pCdL 

wp\flata\fap\tabBl.wpf July 21, 1993 Page 11 of 14 



I I 
I . I  .I 

II I I M 3 d L  I x I X I  X I  x 

II I I 
v N l  .I .I .I 

1 M d O O t  I x I .I .I I I 



ANALYTICAL METHODS, DETECTION LIMITS, AND DATA QUALITY OBJECTIVES 

PH 

Specific Cooductnce 

TOKQNOtWO 

Diaiolved Onygen 

I 1 X X t 0.1 pH unit f 0.2 pH unit 

I X X 2.5 umholcm’ f 2.6% max mor at 600.5000. 60000 
25 umholcm’ umhoalcm plua probe: 

250 umholcm’ f 3.0% max error at 250.1500.25000 plui 
probe accuracy of f 2.0% 

1 X X f 0.tDC t 1.00 c I 

1 X f 0.1 mgR 10% 

. For ismplei collected from IHSSa 102 and 105 only lBHOl.BH02.BH03,BH04.BH05,BHO6,BHO7,BHOEl~33l,BHO9,BHl5.BH16.BH17.BH1E,MWOl.MW02.IMW03.hmJV33~BHOE~~ 
* *  Rocidon objectiva - control l im t i  apecified in rafarenced method d l o r  Data Validation Guidelinm. 
* * *  Accurecy cbjectiva - control limiti specified in referenced method [in GRRASP for rdionucliieil. 
F - Fihued 
U - Unfiltered 

1. Meiaured in the fioM in accordmce with inetrument rnmufecturn’i initructiona. The inatrumente to be u r d  we ipedfied in Section 12. 
2. M d i u m  eoillaedirnont required detection limit1 for peaticidelPCB T U  compounds we 15 timer the individual low aoiUiediment required detection limit. 
3. Detection limits liated for ioiUiedirnont are bsied on wet weight. The detection l imita calculated by the laboratory for ioillaediment calculated on dry weight beaia a i  required by tha contract. will be highir. 
4. Highu ditection limiti msy only be uied in tho following cifcumatenco: I f  the ianple concontration excedi  five timaa the detection limit of the i na t rumt  or mothod in uae, the vdua may be raported even 
though 

For led  : 
Method in u ia  - ICP 
Inrtnrment DatSCtion Limit llw - 40 
Saple Concentration - 220 
Required Detection Limit IfDU - 3 

I 

the inatrument or method detection limit msy not equd tha required detection limit. Thin ia  illustrated in the rxarrpla below : 

1 
I 

1 
The vdue of 220 msy be  repoded even though chi initrument detection limit i a  greetsr than the RDL. 

Nota : The t p e c i h d  detection limita era bered on e pura water matrix. The detection limite for aemplee‘msy be coniiderably higher depending on the aample matrix. 
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CORRES. CONTROL 
INCOMING LTR NO. L Depar tment  of Energy 

ROCKY FLATS OFF ICE 
P.O. BOX 928 

GOLDEN. COLORADO 80402-0928 h.27 2 oo'PM '95 ' DUE 
DATE 

i ACTION 

JAN 2 6 1995 

Mr. Martin Hestmark 
U. S. Environmental Protection Agency, Region VI11 
ATIN: Rocky Flats Pro.ject Manager, 8HWM-RI 
999 18th Street, Suite 500, 8WM-C 
Denver, Colorado 80202-2405 

Mr. Joe Schieffelin, Unit Leader 
Hazardous Waste Facilities 
Colorado Department of Puhlic Health and the Environment 
4300 Cherry Creck Drive South 
Denver, Colorado 80222- 1530 

Gentlemen: 

As per conversations and meetings during the month of January 1995, in particular the 
meeting on January 18, 1995, i t  is the Department of Energy's (DOE) understanding that 
thc Industrial AIU Surface Watcr and Sediment Field Sampling Plan is verbally approved 
in its current form. I t  is further understood that due to thc current workloads at the 
Colorado Department of Public Health and Environment (CDPHE) a formal letter could 
not be provided at this timc. 

If we understand CDPHE correctly, i t  is DOE's intention to begin field sampling on 
January 30. 1995, under this verbal approval. Please inform us hy this date so that we do 
not implement field work that is not approved. Even though we are starting field work 
based on verbal approval, i t  is DOE's expectation that undcr terms of the Interagency 
Agreement that a formal letter of approval for the Industrial Area Surface Water and 
Sediment Field Sampling Plan will be received from CDPHE. The formal response will 
also compleic our documentation of this pro.iect. 

Thank you for your cooperation in this effort find for your expedited review ofthis  
document. 11' you have any questions. please call Regina Saner at 966-7252. 

Sincerely. 

I I  
I 1  
I 1  

Reviewed for Addressee 
Corres. Control RFP 

Steven W. Slaten 
IAG Pro.ject Coordinator 

Environmcntal Restoration 
I 

Ref Ltr. # 

RF-46522 (Rev.9194) 



M. Hesunark gL J. Schieffelin 
95-DOE-08073 

cc: 
C. Gesalman, EM-453, HQ 
K. Klein, OOM, RFFO 
F. Lockhart, ER, RFFO 
R. Sarter, ER, RFFO 
S .  Slaten, ER, RFFO 
S .  Smith, EG&G 
H. Ainscough, CDPHE 
G. Cleman, EPA 

2 
JAN 2 6 1995 
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EXPLAN AT I ON 

IHSS BOUNDARY --- 
--a- DRAINAGE 

--+ RAILROAD -- FENCE 

o, SURFICIAL SOIL 

d’ LOCATION 

Q SOIL GAS SURMY LOCATION 

SOIL BORING LOCATION 

SAMPLING LOCATION 
SEDIMENT SAMPLING 

(TENTAT IM) 

lHSS 182 SOIL GAS 
S U R M Y  BOUNDARY AREA 

- . - 

p 50 100 50 
r 3 - I .  I 

U.S. DEPARTMENT OF ENERGY 
ROCKY FLATS PLANT 
GOLDEN, COLORADO 

FIGURE 2-1 

[hSS 182 AND IHSS 157.2 
OVERLAPPING SAMPLE AREA 
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3 MAP LEGEND 
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0 SURFACE WATER FEATURES li - 
BUILDINGS AND NUMBERS 

: 
INDIVIDUAL HAZARDOUS 
SUBSTANCE SITES AND NUMBERS 

- EXISTING SAMPLE LOCATION 

sw121 0 SURFACE WATER SAMPLING 

~ ~ ~ 1 2 4 0  SURFACE WATER SEDIMENT 

P207589 0 BEDROCK WEU 

P219589 0 ALLUVIAL WN 

BH33-87 0 BOREHOLE 

560 A PRE-1986 MONITOR WELL 

PROPOSED STAGED 2 SAMPLE LOCATlONS 

+ SOIL GAS 

0 SURFlClAL SOIL 

0 AND NITRATE ANALYSIS 

A ANALMICAL SUITE 

CONDUCT pH. SVOC. TAL METALS, 

ADD pH ANALYSIS TO 

a, H P G ~  

MRTICAL SOIL PROFILE 
(ACTUAL LOCATION W I L L  BE 
SELECTED I N  THE FIELD) 

SCALE IN FEET 

0 50 100 

U,.S. DEPARTMENT OF ENERGY 
Rocky f la ts  Plant 
Golden Colorado 

INTEGRATED FIELD 
SAMPLING PLAN 

FIGURE 2-3 

PROPOSED SAMPLING LOCATIONS: 
IHSS Nos.: 118.1, 137, 139.1(S), 

139.2, 144(N), & 150.3 
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EXPLAN AT ION . .  

I 

I 
I 

BUILDING 
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SAMPLING LOCATION 
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0 SOIL GAS SURVEY LOCATION 
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PREPARED FOR 
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1.0 INTRODUCTION 

The purpose of this document is to provide an Integrated Field Sampling Plan (FSP) for the 

coordination of field sampling efforts within Operable Units (OUs) 8, 9, 10, 12, 13, and 14 at 

the EG&G Rocky Flats Plant (RFP) located in Golden, Colorado (Figure 1-1). These sampling 

efforts are performed in support of the Phase I Resource Conservation and Recovery Act 

(RCRA) Facility Investigation and the Comprehensive Environmental Response, Compensation 

and Liability Act (CERCLA) Remedial Investigation (RFI/RI) activities for the industrial area 

OUs at FWP. The goal of the nonintrusive field investigations of the RFI/RI is to collect the 

data necessary to evaluate and develop subsequent field investigations, including more intrusive 

tasks such as drilling boreholes and installing monitoring wells for each Individual Hazardous 

Substance Site (MSS). 

The general objectives of this FSP are to summarize the individual field sampling plans 

contained in the approved OU Work Plans and to develop an integrated field data collection 

approach for all six OUs identified above. Collectively, these six OUs will be referred to as the 

Integrated OUs. For purposes of this report, the integration effort will focus on nonintrusive 

sampling activities. During implementation of nonintrusive field activities, this FSP will be used 

in conjunction with the approved OU Work Plans for the six OUs listed above. The FSP portion 
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of the approved OU Work Plans have been integrated to (1) facilitate consistency and quality 

of data collection, (2) identify areas of overlap, (3) reduce redundancy in the investigations of 

the sites, and (4) ensure more efficient use of resources for field sampling at RFP. 

Page: 3 o f 5  
Integrated Field Sampling Plan Effective Date: 4/25/94 

This FSP presents the procedures or references for the procedures for performing all 
nonintrusive tasks described in EG&G Rocky Flats, Inc.’s (EG&G’s) Statement of Work (SOW) 
(EG&G 1993). These nonintrusive tasks include visual inspections, surface radiological surveys, 

surface water and sediment sampling, concrete and asphalt sampling, tank and pipeline 

inspections, surface soil sampling, vertical soil profile sampling, surface geophysical surveys, 

and radiological air monitoring at the Integrated OU sites. A schedule showing EG&G and U.S. 
Department of Energy (DOE) milestones will also be included in this FSP. 

The specific objectives of this Integrated FSP are as follows: 

a Summarize existing FSPs contained in the respective Work Plans for OUs 8, 9, 10, 12, 

13, and 14 for nonintrusive activities. 

a Compare sampling protocols and data quality objectives (DQOs) among the six Work 
Plans to identify areas of inconsistencies (if any). 

a Identify nonintrusive activities among overlapping and/or adjacent IHSSs that can be 

combined to minimize redundancy. 

a Define the number of samples to be collected, based on the comparison of the FSPs. 
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Describe or reference the procedures to be used for sample collection, preservation, 

packaging, and transport. 

0 

0 Identify the constituents to be analyzed. 

0 Define the necessary documentation for sample custody and record keeping. 

These objectives are designed to accrue adequate and defensible data to support the planning of 

future intrusive data collection activities that are required for the ultimate development and 

evaluation of remedial alternatives for the sites. Specific goals for the nonintrusive data 
collection activities at each OU are as follows: 

e Confm or refute historical information and accurately locate and describe the 
contaminants, release mechanisms, and potential transport mechanisms for each MSS. 

0 Identify potential discrepancies (contaminants or locations) for individual MSSs. 

0 Supplement the existing conceptual site models. 

0 Determine the type, location, and nature of future intrusive data collection activities 

necessary to meet the overall objectives of the RFURI for each IHSS. 

The nonintrusive activities proposed to achieve these goals and the tasks specified within 
EG&G’s SOW and the RFP Interagency Agreement (IAG) (Environmental Protection Agency 

EPA] et al. 1991) have been summarized in this FSP. It should be noted, however, that 

specific nonintrusive sampling activities for all of the MSSs of OU9 have not been identified. 

I 
I 
- 
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The OU9 Work Plan called for data compilation, site visits, and RFP personnel interviews to 

be conducted before proposing nonintrusive sampling activities at specific IHSSs. To date, these 

activities have been completed for OU9 storage tanks located outside the industrial area buildings 

located at RFP. A summary of the proposed nonintrusive sampling activities for these tanks has 
been prepared in the OU9 Technical Memorandum No. 1, Volume I (Jacobs 1994a). Activities 
referenced in this technical memorandum was incorporated into the overlapping/adjacent 

evaluation discussed in this FSP. Similarly, the OU13 Draft Technical Memorandum No. 1 
(Jacobs 1994b) was used during this evaluation. 
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Organization: Environmental Management 

Approved By: 

Director (Date) 

s 
Integrated Field Sampling Plan, Project Manager (Date) 
Industrial Area Operable Units 

Quality Assurance Program Manager (Date) 

2.0 INTEGRATED OU FIELD SAMPLING PLAN COMPARISONS 

This section of the FSP summarizes information regarding OU background, sampling rationale, 

and approach and compares analytical rationale, data quality objectives (DQOs), and quality 

assurandquality control (QAIQC) requirements among the respective OUs. In addition, 
overlapping and adjacent MSS sampling areas are identified and recommendations provided to 
consolidate the field sampling efforts for each OU. This document will not discuss in detail the 

history and specific field sampling activities proposed for each IHSS but will provide a more 

generalized summary for each OU as taken from the respective Work Plans. The reader is 

directed to the individual OU RFI/RI Work Plans @G&G 1992a,b,c,d,e,f) and the Historical 

Release Report m] DOE 1992a) for the detailed information. 

2.1 BACKGROUND 

As indicated in EG&G’s Fiscal Year 1993 Site Specific Plan (DOE 1993) and the IAG, IHSSs 

have been grouped into separate OUs. An MSS is defined as a location associated with the 

threat or actual release of hazardous substances which may cause harm to human health and the 

environment. Table 2-1 provides a summary of the site description and location per MSS for 
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TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FIATS PLANT 

Building 374 

Cooling Tower Blowdown Buildings 712 
and 713 

Cooling Tower Blowdown Near Building 
779 

Hydroxide Tank Area Buildings 771 and 
774 

Hydrofluoric Acid 
Tank Area - Building 174 

West of Building 730 I 118.1 

from cooling tower blowdown water. 

A 10-foot wide zone beyond the foundations of 712 and 713 poseible contamination 
from cooling tower blowdown water contaminated with chrometes. 

A %-by 50-ft erea north of Building 727. A pipe leak and effluent spill toward trench 
8, possible chromium end radiation activity. 

NaOH steam condensate tanks and KOH tank, possible chromium and 3,000 
disintegretions per minute per liter alpha activity. 

Possible spill from horizontal 1300 pound hydrofluoric acid cylinderr. 

A 20- by &foot aree near a former UST conteining carbon tetrachloride or I trichloroethene west of building 730. 

8 

8 I 118.2 South End of Building 77 I A 20-by 30-ft area between Buildings 707 and 778, a carbon tetrachloride spill. 

138 

Sewer Line Breaks Near Building 730, 
Tanks 776 A-D 

Radioactive Site North of Building 771 

Radioactive Site West of Buildings 771 
and 776 

I Radioactive Site West of Buildings 771 
I 

and 774 

139.1 (North 

139.2 

Four underground wastaholding tanks north of Building 776 and east of Building 70lA. 
Possible elevated radioactivity. 

Radioactive weste leaks north of Building 771 and 776. 

From the 1957 fire in Building 771. Water from the fire fighting contaminated roil west 
of Buildings 771 (plutonium). 

Radioactive leak from process waste lines into a tunnel which connects Buildinge 771 
and 774, could have also contained nitrates. and other chemical contaminants. 

150.1 1- 
150.3 I I --P 8 
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8 

8 

8 

8 

8 

150.4 

150.5 

150.6 

150.7 

150.8 

151 

163.1 

8 183.2 

8 172 

8 173 

8 I . 184 

TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FIATS PLANT 

CATION 

Radioactive Site East of Building 750 

Radioactive Site West of Building 707 

Radioactive Site South of Building 779 

Radioactive Site South of Building 776 

Radioactive Site South of Building 779 

Fuel Oil Leak - Tank 262 North of 
Buildina 374 

Radioactive Site North of Building 774 

Radioactive Site North of Buildings 771 
and 774 

Central Avenue Waste Spill 

Radioactive Site 900 Area, Dock Area, 
Building 991 

Radioactive Site Building 991 Steam 
Cleaning Area (Near Building 992) 

Leaking process waste line near a sump located outside of Door 3 south of building 
778. There is a possibility that decontamination of equipment occurred in the area after 
1969 fire, probably contaminated with plutonium. 

IHSS 150.5 is the same as IHSS 123.2. IHSS 123.2 haa been transferred by the 
leading agencies into OU9. 

Contaminated oil from a cut-apart drum .was tracked by pedestrians to the first floor 
dock and surrounding outdoor areas south and east of Building 779. 

From 1969 fire, plutonium tracked outside of Building 776 by fire fighting. 

An improperly opened, radioactively contaminated waste dNm was spread by 
pedestrian tracking. 

UST No. 2 diesel fuel oil a 45-by 80-ft area centered over tank. 

A 50-by 125-ft area northwest of Building 774. Reportedly, area used to'wash 
radioactive-contaminated vehicles. 

An 8-by 8-ft slab buried near Building 771 A. Slab used os a foundation for a 5,000- 
gallon stainless steel tank used in the filtrate recovery ion exchange syetem. 

Approximately 1 mile of Central Avenue from 903 Pad to Building 771. A drum of 
contaminated lathe coolant leaked during i ts transport t o  the waste treatment facility. 
Possibly carbon tetrachloride and machine cutting oil, percholoroethylene, uranium, and 
plutonium. 

Activities at the dock included cleaning of depleted uranium parte with acetone, 
perchloroethena, and trichloroethane. 

A 55-by 7Cft area located south of Building 991 used to ateam clean radioactively 
contaminated equipment and drums. 
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188 Acid Leak, Southeast Corner of Building 
374 

A 55-gallon drum containing nitric and hydrochloric acid leaked. The mixture was 
suspected to  be a waste leaching solution originating from the 400 Area which-mey 
have contained trace heavy metals. 

TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

Original Process Waste Line (OPWL). A 
network of pipelines end tanks which 
extends throughout much of the RFP 
main production complex. It is 35,000 
feet of underground pipelines and 39 
tank locations with a total of 85 tanks. 

Used to transport end temporarily etore process wastes to on site treatment and 
discharge points. Potential contaminants include uranium 238 and 235; plutonium, 
nitrate, acids, bases, hexavalent chromium, beryllium, iron, iodine, phosphate, tritium. 

121 

9 

9 

122 Underground Storage Tanks South of 
Building 441 would be present. 

Valve Vault West of Building 707 

Tanks stored process waste from Buildings 441 and 123. Nitrates and rdionuclidea 

123.2 A liquid release containing uranium, eolvents, oil beryllium, nitric and hydrochloric acids, 
and fluoride. 

9 124.1 One Tank East of Building 774 A release of procesa wastewater. high in nitrate and contaminated with plutonium end 
uranium. 

9 

9 

9 

9 

124.2 One Tank East of Building 774 A release of process wastewater, high in nitrate and contaminated with plutonium end 
uranium. 

A release of process wastewater, high in nitrate and contaminated with plutonium and 
uranium. 

A release of process wastewater, high in nitrate and contaminated with plutonium and 
possibly uranium. 

A release of liquid process wastes contaminated with nitrate, plutonium, uranium, and 
various other organic and inorganic constituents. 

124.3 One Tank East of Building 774 

-1 25 Holding Tank East of Building 774 

128.1 Out-of-service Process Waste Tanks in 
Building 728 
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128.2 Out-of-service Process Waste Tanks in  
Building 728 

A release of liquid process wastes contaminated with nitrate, plutonium, uranium, and 
various other organic and inorganic constituents. 
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132 
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146.1 

146.2 

146.3 

TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

Process Waste Line Between Building 
774 and the Sanitary Wastewater 
Treatment Plant , 

Underground Storage Tanks Under 
Building 730 detergent and radionuclides. 

One Underground Concrete Process 
Waste-Holding Tank South of the 
Original Building 774 

One Underground Concrete Process 
Waste-Holding Tank South of the 
Original Building 774 

One Underground Concrete Process 
Waste-Holding Tank South of the 
Original Building 774 

Numerous line breaks. The waste is characterized by high nitrate levels with plutonium 
contamination. 

Leaking underground etorage tanks, containing mostly water with small amounts of 

The process waste stored in the tank was an aqueous solution with plutonium, 
uranium, acids, and caustics. 

The process waste stored In the tank was an aqueous solution with plutonium, 
uranium, acids, and caustics. 

The process waste stored in the tank was an aqueous solution with plutonium, 
uranium, acids, and caustics. 

146.5 

146.6 

147.1 

One Underground Concrete Process 
Waste-Holding Tank South of the 
Original Building 774 

One Underground Concrete Process 
Waste-Holding Tank South of the 
Original Building 774 

Process Waste Line North of Building 
881 

The process waste stored in the tank was an aqueous solution with plutonium, 
uranium, acids, and caustics. 

The process waste stored in the tank was an aqueous solution with plutonium, 
uranium, acids, and caustics. 

High nitrate levels, uranium, plutonium, beryllium, acids, and solvents. 

149.1 

(wpfl flatn\f~p\t2-A.~pf 

Two pvc Pipes Between Building 774 
and the 207 Solar Evaporetion Ponds 

Low-level radioactive wastes containing caustics and acids. 
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TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

Two pvc Pipes Between Building 774 
and the 207 Solar Evaporation Ponds 

Radioactive Site Building 559 

A Concrete Mixed Waste Storage Tank 
Near Buildina 771 

Approximately 25 Feet East of Building 
443 

Property Utilization and Disposal 
Storage Yard. Approx. 260- by 1,OOO- 
Foot Area, Southeast of the Present 
Landfill 

~~ 

A 60- by 60-Foot Area Near the 
Northeast Corner, and e 20- by 40-Foot 
Area Along the Northern Fenceline, of 
the Property Utilization and Disposal 
Storage Yard 

A 25- by 25-Foot Ares in the Eastern 
Third of a Storage Yard South of 
Building 980 

Swiggarton & Walberg Contractor 
Storage Yard. A 290- by 390-Foot 
Area, Approximately 50 Feat East of 
Solar Evaporation Ponds, in Vicinity of 
Building 984  

Two 10- by 20-Foot Areas in the Eastern 
and Western Sections Respectively, of 
Building 885 

Low-level radioactive wastes containing caustics and acids. 

Process waste consisting of end aqueous solution with radioactive constituents. 

The tenk held sludge from second stage precipitation of liquid process waste from 
Buildina 771, and silver effluent from Buildina 774. 

Underground fuel oil tank and ancillary piping. Also atored 82 diesel, weate water and 
compressor oil, solvents, and trace amounts of 1,l.l-Trichloroethane. 

Area used to store various containers of waste oils and spent solvents. 

Area used to store drums of maintenance and fabrication shops waste liquids, waste 
paints, waste peint thinner, stainlasa.ateel chips coated with freonbased or oil based 
lathe coolant. 

Area used to store drums of maintenance and fabrication shops waste liquids. 
Generally, drums contained waste oils and thinners. 

Containers stored intermittently throughout area, including mineral spirits, waate'oil, 
volatile organic compounds and metals. Low level radioactivity has also been detected. 

Drum storage areas. Western area stored unused and waste oils. Eastern area stored 
unused and waste paint and paint solvents. Waste materials also contained low level 
radioactive wastes. 

fWPfl flats\fsp\t2-A.Wpf 
DRAFT 

Page 6 of 10 Recycled 



I 
10 

10 

10 

181 

182 

205 

10 

1 

206 

10 

10 

I 214 

10 

210 

21 3 

IWPfl f la t l \ f~p \ t2 -A.~pf  

TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FIATS PIANT 

Small Portion of Parking Lot North of 
Building 334 

An Approx. 1,700 Square Foot Area 
Between Buildings 444 and 453 

Outside of Building 460, Along 
Southeast Corner of the Building 

East Side of Building 374 

Former location of 8-by 20-ft cargo container used to store drums of machina oils, 
solvents. coolants and possibly low-level radioactive wastes. 

A drum storage area. Drums contained waste hydraulic oils and chlorinated solvents. 
Beryllium and low-lava1 depleted uranium oxide waste contamination present in some of 
the waste. 

Portable cylindrical vessels used to collect waste nitric acid hydrofluoric acid and 
ammonium salts. 

Area where an 8-ft diameter by 49.5-ft long steel storage tank was located. Tank 
etored off-specification Building 374 product water. Water contained low 
concentrations of tritium. 

A 9.5- by 9-Foot Area at the East Side 
of Building 444 

Approximately 30 Feet West of Building 
453 ' 

South of Spruce Avenue and East of 
10th Street, Approx. 40 Feet South of 
Building 980 

Southeastern Portion of the Production 
Area 

Approx. 90 Feet East of Building 750 

~ ~ ~ ~ ~~ ~ ~~ ~~ 

Banned area which contained acid waste dumpsters. Acids were e mixture of 
phosphoric acid, sulfuric acid and chromium trioxide. Waste acid contained cyanide, 
cadmium chromium, lead, silver, arsenic, uranium. americium, and tritium 
contamination. Dumpsters have been removed. 

An 8-by 20-ft. cargo container. Wastes stored ware a composite of nitric acld with 
silver, sodium fluoride, sodium fluoride solution, plating acids (hydrochloric, nitric, 
hydrofluoric) with chromium plating eolution, cadmium cyanide solution, nlckel sulfate, 
daveloasr. and fixer. 

* 

An 8-by 20-ft cargo container and adjacent 20-by 20-ft area used to store drums of 
waste auto oil, solvents, paints. thinner, grease, gasoline, diesel fuel, and fiberglass 
resins and catalysts. 

A 439-by 295-ft area covered with asphalt. Used to store pondcreta; a mixture of 
Solar Evaporation Pond sludge and sediment with portland cement. Potential 
contamination by nitrate, low level radiation, and volatile organic compounds. 

A 142,000-square f t  area covered with asphalt. Used to atore pondcrete; a mlxture of 
Solar Evaporation Pond sludge and sediment with podand cement. Solidified low level 
radioactive and hazardous wastes. 
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Fiberglassing Areas North of Building 
664 

Fiberglassing Area West of Building 664 

Cooling l o w e r  Pond East of Building 
444 

Cooling Tower Pond East of Building 
444 

Cooling l o w e r  Pond West of Building 
444 

l 2  I 116*1 

Beryllium soil Concentrations range from 350 to loo0 micrograms per gram. Direct 
uranium activity readings were recorded as high os 7,500 disintegrations per minute. 
Direct uranium air counts have been recorded as high as 1,372 disintegrations per 
mi nu te . 
Spills of polyester resin peroxide catalyst materials and unspecified cleaning solvents. 
Higher than background levels of gemma radiation from plutonium, uranlum, and 
americium have been detected. 

Potential residue from spills of polyester resin peroxide catalyst and unspecified cleaning 
solvents. Higher than background levels of radiation from plutonium and uranium. 

Used t o  collect solutions used to clean the cooling towers, reportedly acidic or lithium 
dichromate, lithium chromate and hexavalent chromium. Small amounts of depleted 
uranium may have been buried here as well. 

Used to collect solutions used to  clean the cooling towers, reportedly acidic or lithium 
dichromate, lithium chromate end hexavalent chromium. Small amounts of depleted 
uranium may have been buried here as well. 

IHSS 136.3 has been determined to be the same aa IHSS 136.1. This information is 
presented in the aDDrOVOd Out 2 work plan. 

120.1 + 120.2 

12 

12 

12 

~ 

136.1 I 12 

136.2 

138.3 

147.2 Building 881 Conversion Activity, 150 
Feet South of Building 865, 250 Feet 
East of Building 883 and 450 Feet South 
of Central Avenue 

Radioactive Site South Area Building 
444.447.440 and 439 

~- _____ 

Storage of equipment during conversion process. Beryllium and enriched or depleted 
uranium. 

Several incidents of spills and fires, contaminated soils around these buildings, including 
depleted end enriched uranium, beryllium, chlorinated hydrocarbon solvents, including 
carbon tetrachloride, hydraulic oil, lithium, and chromium, 

TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FIATS PIANT 

12 

Spills and leaks from oil stored in drums. Suspected solvents and hydrocarbons, may . I  also be low level radioactive materials. 
West Loading Dock Building 447 

157.2 

South Loading Dock Building 444 Many incidents of drum leakage end spills. Contaminants include uranium. uranium I oxide, tetrachloride, nitric acid, chlorinated hydrocarbon solvents, and beryllium. 
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TABLE 2-1 
INTEGRATED OPERABLE UNIT 

LOCATION AND HAZARD SUMMARY BY IHSS 
ROCKY FLATS PLANT 

12 187 Sulfuric Acid Spill East of Building 4433 1.500-gallons of 94 percent sulfuric acid spilled from an aboveground storage tank. 
32,000 pounds of lime were added to neutralize the acid. In addition, 200 additional 
gallons went to the sewer system. 

12 

12 

12 

12 

13 

13 

13 

13 

13 

120.1 Fiberglassing Areas North of Building 
664 

Spills of polyester resin peroxide catalyst materials end unspecified cleaning Solvents. 
Higher than background levels of gamma radiation from plutonium, uranium, and 
americium have been detected. 

Potential residue from spills of polyester resin peroxide catalyst and unspecified cleaning 
solvents. Higher than background levels of radiation from plutonium and uranium. 

Three nitric acid spills. Two of the spills were neutralized with sodium bicarbonate. 

120.2 Fiberglassing Area West of Building 664 

189 Nitric Acid Tanks North end West of 
Building 881 

Building 881 Conversion Activity, 150 
Feet South of Building 865, 250 Feet 
Eest of Building 883 and 450 Feet South 
of Central Avenue 

North Chemical Storage Site, Northeast 
of Building 552, West of Building 559 

Middle Chemical Storage Site, East of 
Building 551 

147.2 Storage of equipment during conversion process. Beryllium and enriched or depleted 
uranium. 

117.1 Buried nonradioactive material including aluminum machine turnings, rings, shapes, 
overlap and other metal parts, contaminated with uranium chips. 

Multipurpose storage, including acids, soaps, solvents, beryllium chipi end turnings, 
drums of aluminum scraps and drums of aluminum nitrate. Monitoring indicated 
occasional buildup of radioactivity. 

A wooden waste box containing a glovebox leaked which contaminated oil. Probably 
plutonium contaminated. 

117.2 

117.3 South Chemical Storage Site, Southwest 
Corner of Central Avenue and Seventh 
Street 

Oil Burn Pit No. 1 Waste Leak, North of 
Building 335 

Lithium Metal Destruction Site, Beneath 
an Eastern Addition of Building 331 and 
Sage Avenue 

128 Experimental oil burning in a pit now buried. Reportedly 200-gallons of what Is 
suspected to have been perchloroethene containing depleted uranium. 

Weste lithium mixed with machinery oils was burned in 55-gallon drums for the fire 
department training. Sodium, calcium, solvent-type chemical compounds; graphite; and 
magnesium may also have been present. 

134 
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